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CARE III COMPUTER PROGRAM REQUIREMENTS DOCUMENT

1.0 SCOPE

1.1 IDENTIFICATION

This specification establishes requirements for performance,
design, test and evaluation of the Computer-Aided Reliability
Estimation System (CARE III).

1.2 FUNCTIONAL SUMMARY

The CARE TIT system will be a general-purpose fault-
tolerant computer reliability estimation tool. It will be
written based on a Modularized Direct Access Information System
containing three main modules:

a. Batch or interactive input processor:
CAREINB or CAREINI

i
= b. Coverage calculator: COVRGE
e c. Reliability estimator: CARE3
— 1
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2.0 APPLICABLE DOCUMENTS

1. CARE III Final Report, Phase 1; ER79-4102; 18
April 1979 '

2. CARE II Reliability Model Final Report, ER74-4108,
25 March 1974

. 10-1349 {1168} PRINTED IN U. S. A, ‘




3.0 REQUIREMENTS

3.1 SYSTEM PERFORMANCE

The CARE III system will provide an interactive or batch
enVironment for data input. It will also provide the capability
of modeling at least 40 stages with N state-operating modes

~and multiple dependencies across stages, i.e., n-coupled

stages.

To perform as specified, a modular design for the system
is being proposed. Due to the recursive processing reguired
when computing the computer configuration's reliability,
certain storage limitations occur as the number of coupled
stagés increases. These items are detailed in the follpwing

subsections, 3.1.1 and 3.1.2.

3.1.1 MODULAR DIRECT ACCESS INFORMATION SYSTEM DESIGN

The CARE III system can be written and executed very
efficiently if the system is split into independent modules.
In this manner, core requirements are kept at a minimum because
at any one point the only section of the system loaded into
core for execution is the section currently required. Splitting
the system into separate programs representing specific func-
tions also readily organizes for the user exactly what‘set of
inputs is currently required. Then, given a modularized design,
the input processor routine can interactively generate files for
subsequent reliability runs in the batch mode. These files can

be made permanent disk files for later modification runs.

With this approach, it is recommended that the CARE III
system consist of three main programs: CAREIN(%), COVRGE and
CARE3.,

10-1349 (11:68) PRINTED (N U. S. A, l




The main function of routine CAREIN will be to preprocess
all inputs required for defining the type of computer configura-
tion to be modeled, and to preprocess the necessary inputs
required to define coverage functions and Detection/Isolation/
Recovery mechanisms. This system definition input will be
stored in a random (word-addressable) file through the use of
mass storage input/output (MSIO) subroutines controlled by
CDC Record Manager. This file will later be accessed by
programs COVRGE and CARE3 and used to compute the model's
reliability. This file will also contain all non-overridden
parameter defaults and can be later modified without having to

completely redefine the model.

The following describes one such usage of this "Direct
Access Information System" approach for a series of four

computer runs using a batch environment.

RUN #1

Define the computer configuration and
have its reliability computed.
RUN #2

Add coverage values to the model and have

the reliability computed.

RUN #3 Define Detection/Isolation/Recovery func-

tions, and test the model's reliability
by defining certain D/I/R mechanisms
using these functions.

RUN #4

Define a second set of D/I/R mechanisms
using the previously defined functions,

and test the model's reliability.

If the input program was run in an interactive environment,
the model would first be defined interactively and then the
reliability computation program could be submitted for execution
in the batch mode. Later modifications or additions to the

model could then be made interactively, and the program submitted

for execution again. 4
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This modularized approach will cut operational costs due
to the random file input approach, which will save data between
runs, thus eliminating the need to reinput data. Also core
size will be reduced by this approach which leads to a cost

savings.

3.1.2 STORAGE LIMITATIONS

The CARE3 program recursively computes each subsystem's
reliability based on the computation of each state vector'é
probability; where the subsystem's state vectors represent
combinations of possible failed units. The loop structure
required to compute all required state vectors is based upon
computing "sets" of state vectors (see CARE III Final Report,
Section 4.4.2). This structure requires that only two sets of
state vectors be in memory at any one time. Even with this
complex method for defining the recursive state vectors,
the array (denoted QLT) required to contain these two sets
becomes enormous as the number of coupled-stages per subsystem

increases,

The capability of modeling up to 40 stages can be met by
concatenating several runs, each run modeling fewer than 40
stages. In order to couple n-stages, the maximum of ‘the
number of failed units allowable in each stage (denoted MFU) + 1
is used to determine the maximum possible coupled-stages. As
an upper bound on the QLT array size, 100,0008 (3276810) words
will be used in the following equation to determine maximum n-

stages (coupled) given MFU for 51 time steps per vector.

The upper bound equation is MFU® - (MFU-Z)nfElO0,0ooe/Sl
time steps per vector which yields the following chart for

MFU versus n-stages .(coupled).

1 «»
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MFU per Stage | n-stages (Coupled)

2 9

3 5

4 4

5 4

6 3

7 3

8 3

9 3

10 3

11 3

12 2
MAx'(TBSL) é

Chart 3-1

The above equation assumes that each stage per subsystem
can have MFU failures. A utility routine MAXCPLD exists
to determine if the QLT array will overflow for a given number
of stages having a specified number of units per stage,

survivors per stage and number of time steps.

For illustrative purposes, the following chart shows a
computer system with eight subsystems; i.e., eight concatenated
runs are required to compute this system's reliability and

the number of coupled stages allowed given the required MFU's.

3.2 ENVIRONMENT

3.2.1 EQUIPMENT CONFIGURATION

The CARE III system shall be written to run on CDCvcomputers
which support CDC FORTRAN Extended 4 language. The disk files

used within the system will be random, word addressable files
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No. of Possible
Falled Units Maximum cf the

Failed lnits

luding 0
Initial Configuration N9. of (i::i¥ureg) i et arage
Stage’ __.No. of Units) Survivor Units .. failures) !
) 4
1 15 . 2 b
8 14
2 9 }  coupled —_— 2 .
subsystem 1 )
3 5 J 2
4 7 b 3 5 .
4
2
> > ) coupled —_— 5
4 5 subsystem 2 b 1 5
£
7 4 . %‘ 2 3 y
" ]
8 2 ) o 1 2
9
9 3 9 2 2
ol " 3 3
10 4 ( coupled .7* 2
11 3 / subsystem 3 5 1 3
12 3 J 3: 1 3 J
. . \
13 8 b g 3 6
] : . .
H ’ coupled-: _:: 2
15 6 ) subsystem 4 2 5 )
: : 16
16 20 coupled 5 16
17 15 subsystep 5 3 13
18 19 independent __| 5 6 ¢
subsystem 6 -
independent __ | 6 6
1 8 subsystem 7 3
independent 4 4
. 2
20 > subsystem 8
*NOTE:

Subsystem 1 has three coupled-stages even though Chart 3-1 shows
that for an MFU of 14 only two stages

can be coupled.

Because the other stages in this subsystem

allow a lot fewer than 14 possible failed units, it is possible
to couple these three stages.

Chart 3-2

EXAMPLE OF COUPLING CAPABILITY



controlled by CDC Record Manager.

3.2.2 SOFTWARE CONFIGURATION

The CARE III system shall consist of four main FORTRAN
programs, two of which will be the interactive and batch
versions of the input processor; the third one will be the
coverage model; the fourth one will compute the reliability
of the specified computer system being modeled. Each main
program shall have a complement of subroutines and functions
written mainly in FORTRAN Extended 4 language. A minimal
number of routines shall be written in CDC COMPASS 3 language.

3.2.3 INTERFACES

The following flow diagrams depict the proposed desiqgn of
the CARE III system.

Two text input files are required: one to define the
computer configuration and one to aid in the calculation of
the coverage model. 1If coverage is preset per state in the
configuration file INFILE, the coverage input file CVFILE

need not be defined by the user.

The Direct Access Information System (DAIS) files generated

by CARE III are designed to be random, word addressable mass
storage files. Each record within these files can be accessed
with a master index or subindex(es). The DAIS files will
contain the processed user input required by programs COVRGE
and CARE3. They will be made permanent disk files by CARE III
so that they can be modified if desired without having to
reinput the entire data set. Thus a second run can use existing
files CAREDF and CARECV, after minor modifications have been
made to them, by running program CARIN using only an updated
portion of the original inputs. This capability is especially
8
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convenient if the user runs the interactive CAREIN program.

The symbol denotes a separate routine for

process it

performs

which a separate flow diagram exists in the pages following.

The CAREIN flow diagrams describe the processing of the
NAMELIST input commands required, and the creation of the DAIS
files. The flow diagrams for COVRGE and CAREIN detail the
processing of the DAIS files.

3.3 FUNCTIONAL REQUIREMENTS

3.3.1 CAREIN INPUT PROCESSOR USING NAMELISTS FOR INPUT
COMMANDS

Commands to the CARE system input processor routine CAREIN
(Interactive or Batch) will be in the form of FORTRAN NAMELIST
groups. The NAMELIST feature of.FORTRAN will bevused as an
input teﬁplate rather than as a way of defining actual variables
in the program. Each necessafy input command to CAREIN will
be in the form of its corresponding NAMELIST definition within
the program. Because each NAMELIST can be used over and over
to define the necessary inputs, the user has a general form in
which to define all of the data. The program then transfers the
data to the CAREDF random access file and the NAMELIST variables

are cleared for the next ihput card.

The NAMELIST groups are set up so that each one specifies

a different set of commands necessary to run the program.

10.1340 111 ‘68" PRINTED IN U. S, A. ' - ‘
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Two sets of NAMELIST commands are necessary:

a. NAMELISTS to define the computer con-
figuration and preset coverage data,
if coverage is not to be calculated;

b. NAMELISTS to define necessary coverage
data in order for routine COVRGE to

compute coverage rates.
The basic NAMELISTS required are:

al. SCREATE CAREDF or S$UPDATE CAREDF.

a2. S$DEFCPL define coupled-stages subsystem

a3. SDEFINE - define single stage subsystem

ad. STOTSYS -~ define total system parameters

a5. $SUCCES - define success paths

bl. $CREATE CARECV or $UPDATE CARECV

b2. $SPCIFY - specify single process DIET functions
b3. $DSCRIB - describe mechanisms

b4, SSELECT - select functidns_for single-process

DIET mechanisms

Other commands will also be. necessary to choose output
options, and more definition type commands may be added to the

above list as the CARE III system evolves.

To specify the computer configuration that is to be
modeled, NAMELIST's $DEFCPL and SDEFINE are used. 'Each define
a subsystem of the entire configuration and are comprised of
one or more stages., NAMELIST $TOTSYS defines the parameters
necessary to describe the total system, and NAMELIST S$SUCCES
defines the required success paths of the total system. 'Also
necessary is a NAMELIST like command which tells CAREIN whether
this is a creation or update run. If SCREATE CAREDF is read as

an input, the program generates a new random access mass storage

32
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file using the previously mentioned NAMELIST commands. If

SUPDATE CAREDF is read, an existing CAREDF file will be modified.

To specify a single DIET process of Detection, Isolation,
Error-Propagation-Recovery, Time-Loss-Recovery processes,
NAMELIST $SPCIFY is used. To describe mechanisms using the
previously defined functions, NAMELIST's $DSCRIB and $SELECT
are used. S$DSCRIB descfibes a mechanism for all DIET processes
for a giveh fault-subclass; $SELECT defines single-process DIET

mechanisms for one or all fault-subclasses.

The following sample general variables will be required

for each specified NAMELIST command:

1. NAMELIST S$DEFCPL

| $DEFCPL SBSYSTM = Integer, NSTGES = Ihteger,
«+ey Integer, NUS = Integer, ..., Integer,
NUSVS = Integer, ..., Integer, FLRTS = Real,
++., Real, CVPS = Reals, CVTS = Reals, CVIS =
Reals$

This command defines a subsystem of the entire computer
configuration‘made'up of more than one stage, having the
cbrresponding number of original units and humber of required
unit survivors. It also contains stage failure rates and
preset coverage parameters if desired. For example,

$DEFCPL SBSYSTM = 1, NSTGES = 1, 2, 3, NUS = 15, 9, 5,

NUSVS = 2, 2, 2, FLRTS = 3*1,18E-4%

2. NAMELIST $DEFINE
$SDEFINE SBSYSTM = Integer, NSTG = Integer,
NU = Integer, NUSV = Integer, FLRT = Real,
CVP = Real, CVT = Real, CVI = Real$

tA.1240 191 RA) PRINTED IN U. 8. A, A




This command defines a subsystem, comprised of an independent

stage with its required parameters.

3. NAMELIST STOTSYS
STOTSYS STEP = Real, TMAX = Real, TBASE =
Integer$

This command specifies the integration step size desired, the
maximum time desired and the time base (l:hrs, 2:mins, 3:secs,

4 :msecs) .

4. NAMELIST $SUCCES
SSUCCES SP = Integer, PATHS = Integer,
IntegerS
his command specifies the subsystem success paths to be used

by routine CARE3 to compute the entire system's reliability.

5. NAMELIST $SPCIFY

i

1) IMP = 1
1{ )Jcon =1
ls’-PUL

$SPCIFY FUNC = Integer, 1 '
g B [y

]

i = O
i

ISCH = {g} , IREP

Real, TDEL

Integer, INTF = {g} '

Real, Pl = Real, P2 = Real,
P3 = Real, TDUR = Real$*

COEF

Trhis command specifies one function for one DIET process of the

recovery system.

*NOTE: % means "choose one of the enclosed variable defini-
tions",
34
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6. NAMELIST $DSCRIB
$DSCRIB MECH = Integer, FLTSUBC = Integer,
PRMFLTS = D#, I#, E#, T#,
TRNFLTS = D#, I#, E#, T#$*

This command describes one mechanism for one fault subclass

il

using the previously defined functions.

7. NAMELIST $SELECT
$SELECT FUNC = Integer, SPM = Integer,
.‘D= l)
I 1
._l 4
= 1

]

Integer }
TG P
FLTSUBC {>8 for ALL ’

—
=3 td
I

1 (permanent)
ERRTYP = 2 (transient) ,
'3 (both)
MECH = {Integer }S

>20 for ALL

This command ‘selects previously defined functions for single-

process mechanism(s) for fault schlass(eS).

» For further illustration of the proposed NAMELIST as
template input schene, the system defined in Chart 3-2 would
be defined using the following commands: (Note: Coverage is

not being preset.)

$CREATE CAREDF
$DEFCPL SBSYSTM = 1, NSTGES = 1, 2, 3, NUS = 15, 9, 5,
NUSVS = 2, 2, 2, FLRTS = 3*1,18E-48%

$DEFCPL SBSYSTM = 2, NSTGES = 4, 5, 6, 7, NUS = 7, 5, 5, 4,

NUSVS = 3, 2, 1, 2, FLRTS = 4*1.0E-4$

$DEFCPL SBSYSTM = 3, NSTGES = 8, 9, 10, 11, 12, NUS = 2, 3, 4,
3, 3, NUSVS =1, 2, 2, 1, 1, FLRTS = 3*1.18BE-4,

2*]1 ,0E-4§

*# represents a previously defined function number.
: . 35
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$DEFCPL SBSYSTM = 4, NSTGES = 13, 14, 15, NUS = 8, 7, 6,
NUSVS = 3, 2, 2, FLRTS = 3*1,18E-4$§

$DEFCPL SBSYSTM = 5, NSTGES = 16, 17, NUS = 20, 15,
NUSVS = 5, 3, FLRTS = 2%0.95E-4$

SDEFINE SBSYSTM = 6, NSTG = 18, NU = 10, NUSV = 5, FLRT =
1.0E-48

$DEFINE SBSYSTM = 7, NSTG = 19, NU = 8, NUSV = 3, FLRT =
1.18E-48$ _

$DEFINE SBSYSTM = 8, NSTG = 20, NU = 5, NUSV = 2, FLRT =
1.5E-43

$TOTSYS STEP = 2.0, TMAX = 1000.0, TBASE = 1§

$SUCCES SP = 1, PATHS = 1, 3, 5, 8$

$SUCCES SP = 2, PATHS = 2, 4, 6, 7, 8%

To make an update run, if certain changes are desired in
some of the stages, the input stream could look as follows:
SUPDATE CAREDF
$DEFCPL SBSYSTM = 3, NSTGES = 10, 12, NUS = 3, 2§

SDEFINE SBSYSTM = 7, NSTG = 19, NUSV = 4, FLRT = 1.0E-4S$

Only those parameters that are to be changed need to be

listed because of the nature_of NAMELIST commands.

parameter need not be changed,

3.3.2

Program COVRGE will not require any direct user input.

If a

it remains as previously defined.

COVERAGE CALCULATOR

Its

input will be supplied by the Direct Access Information System

(DAIS) file CAREDF generated by the input processor routine

CAREIN,
COVRGE,

all necessary recovery functions and D/I/R mechanisms.

If coverage parameters are to be calculated by program
records must exist within file CAREDF which describe

This

corresponds to the coverage model which exists in CARE II.

Also contained in this file are records describing the
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. the reliability computation section of CARE3 will be performed.

intermittent coverage model (see Section 4.2.3 of the CARE III

Final Report, Phase 1).

Program COVRGE will calculate all necessary coverage
parameters and write these parameters to DAIS file CARECV for

processing by program CARE3.

The following diagram depicts the user's options when

defining the coverage model desired.

3.3.3 CARE3 RELIABILITY ESTIMATOR

Program CARE3 will read DAIS files CAREDF and CARECV and
compute the reliability of the configuration specified within

these files, If N subsystems were defined, N iterations of

CARE3 will then compute the total system reliability using
the success paths specified by the user. (See CARE III Final
Report for details on the mathematical reliability model

chosen for the CARE III system.)

The complexity of the oﬁtput generated by CARE3 will

depend upon user commands input to CAREIN.,

10.134a t+ SR PRINTED INU, S, A. A
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4.0 QUALITY ASSURANCE

4.1 INTRODUCTION

An acceptable test sequence will be written to test each

subprogram, program and system as a whole.

4,2 TEST REQUIREMENTS

The accuracy of the system will be displayed by modeling
systeme with published assessment results and then comparing
these to the CARE ITI results. In addition, configurations
will be postulated that can be treated analytically but that
exercise significant portions of the CARE III program, thereby
allowing CARE III results to be compared with analytically
derived results. Finally, sensitivity analyses will be con-
ducted to verify that small parametric deviations produce
appropriate deviations in the results. Where possible, checks
on the magnitude of these deviations will be made analytically

using, for example, power series expansions.

4.3 ACCEPTANCE TEST REQUIREMENTS

The CDC fileAmanagement control statement TDUMP will be
used to list the DAIS files to be certain that the files contain
the proper data in the format expected by programs COVRGE aﬁd
CARE3.

A TDUMP listing shall accompany the delivered test sequence
to further illustrate the internal workings of the CARE III

system,
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APPENDIX 1

MATRIX METHODS FOR MARKOV MODEL SOLUTIONS

Al.l1 INTRODUCTION

Al.l1.1 STATEMENT OF PROBLEM

The Markov model defines a system of n first-order

differential equations of the form
X' = AX, (*)
where A is an n X n transition matrix, and

(t)

*1
X

-

xn(t)

Xi(t) is the probability that the system is in state i at

time t.
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If we could assume that A is diagonalizable, then there
exist k distinct eigenvalues (k<n) of A each with algebraic

multiplicity m:.L (i =1, 2, ..., k) such that

k
j{:m. = n,
i

i=1

and corresponding to each eigenvalue Ai there are m, independent
eigenvectors Xij = (=1, 2, ..., mi). Thus, we can assume
that a fundamental set of sQlutions of (*) can be found that

has the following form:

At Aot
el ’ lee reveys X "2 PR

S = X..e

At
11°

] oo o p le

Akt Akt
Xkle , kake .

Therefore, S consists of n independent solutions of (*), and
any solution of (*) can be written as a linear combination of
the elements of S. Obviously, if all the eigenvalues and their
corresponding independent eigenvectors can be found, a

fundamental set of solutions of (*) can be constructed.

In general, however, A cannot be assumed to be diagonal-
izable. We can still find a fundamental set of solutions of

(*),

' = {xl(t), xz(t),..., Xn(t)},

where xi(t) does not, in general, assume the simple form
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expressed for the vectors of S. We state briefly that for

each eigenvector Ai with algebraic multiplicity m,, there

exist mi independent solutions of (*), say Xij(t) (3j =1, 2,
«ss, Mm,), such that

i
(A - A.I)min.. £ 0, for m,.<m, (but for no m<m,.);

i ij i~ 71 ij
X,.{t) has the form X,.,(t) = (p (t)e>‘it . P (t)exit) (a)
ij ij il R § o i
where pik(t) (k =1, 2,..., n) are polyndmials of degree
< mij - 1. Thus, Xij(t) makes up the fundamental set S'; they

are called primitive solutions of (*).

Thus, the major problem that confronts us is one of

finding all A and all independent vectors X such that
AX = XX (**)

Al.1.2 BRIEF OUTLINE OF REPORT

For general square matrices, the eigenproblem is probably
best approached by means of matrix similarity transformations.
Initially, we shall.assume that A is a completely general
square matrix, and in this connection the Givens' method,
which reduces A to lower Hessenberg form, is presented (see
section Al.2.1). Sections Al.2.2 and Al.2.3 intrqduce Hyman's
theorem and the Newton-Raphson method, respectively. The
Hyman theorem is used to evaluate the characteristic polynomial
(of the Hessenberg matrix) and its first derivative while
Newton's method actually computes the eigéhvalues. The
computation of eigenvectors takes place in Al.3, where Gaussian

elimination and the method of inverse iteration can be found.
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In Al.5 and Al.6, we assume that A is diagonalizable.
Here we provide some of the well-known theorems on well-

posedness and a posteriori error estimates.

Al.7 gives an algorithm for computing the eigenvalues of
large sparce matrices. The highlights of this section, in
which'sparcity is used heavily, are sparce Gaussian elimination
and the Laguerre iteration teéhnique. it is hoped that this

section will be the basis of a computer program to solve large

Sparce systems.

In sections Al.4 and Al.7.9, a priori error estimates
are given for the Givens' method and the Gaussian reduction

scheme, respectively.

Al.2 AN ALGORITHM FOR GENERAL MATRICES

Al.2.1 GIVENS' METHOD

We now consider a method involving matrix trahsformations
to reduce the matrix A to lower Hessenberg form. The matrix
A E (aij) is»in lower Hessenberg form if and only if asg = 0
for i + 2<s<n. That is, every element above the upper
codiagonal elements is zero. Once we have obtained this
reduced form, a method due to Hyman can be used to evaluate the
characteristic polynoﬁial of A and thereby help us to compute

the eigenvalues.

We shall introduce the algorithm of Givens with a 4 x 4

matrix A and then work our way up to the general algorithm.
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First, let

To reduce the matrix A tc lower Hessenberg form, we must

annihilate the elements ajz, apg and agy.

This can be

accomplished by constructing the finite sequence of matrices

{Pk}, k=1, 2,..., M, and then define

=
I

A,

= *
P By -1Pk’

1< k< M. (1)

(P* is the conjugate transpose of the matrix P.)

To annihilate the element al3,’we let the 4 x 4 matrix

Pl = (piﬁ)) be s

(1)
P22

(1)
Pa3

(1)_

prs

uch that

_ (1)
= P33

_ (1
=-P3;

\/ 2 2 (2)
a1 * 213

8 for all other (r, s).

rs
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(1)

Therefore, with pij

1 0 0

0 Py, P3y 2,
B, =,
Pr3 P33 a3
0 O 0 a4
a1 : 412

P22831%P32837 Pyp85,%P3,84,
Py38217P33337 Py33,,7P3333,

a a

41 42
1 0 0 0
0 Py, Py O
0 Py, P33 O
0 0 0 1
3, ay,P5%313P3;

Py2331%P3,34) Py, (0)+p5,(00)

P38,1%P3335; Py, (A +p,, (AN
a1 a42P22733P35
where *

= kk
Poo@52%P3583,0 Py

45

replaced by p,

ij
s 213 214 0 0 0
2 %23 %4 Py Pp3 0
2 %33 334 P3p P33 O
5 83 a44 0 0 1
413 a5\

P22353%Py3833 PpydystP3584y
P23353%P33833 Py3@y *P3334,

a a

43 44

Ay oPp3%37 3P4 a4

* (k% L )
Py3 (M) +P55(**)  Ppyjya,,+p3q23,

(D)+p33(UD)

Ps3 P73354%P33334

342P23%343P35 a4

2822%P328337 0= Pyad,,+Pggaq,,




og = 0:

Py38531P333337 P,,3227P3533,7 00 = Pyodsya+paaas,

A = Py3a,,+P3385,, and AL= p,3a,3+Py3a4.
If we look at the element in the first row and third
column of Bl’ we see that our goal has been met. That is,

from (2) we get

-a a

(1) (1) P————j£L~* =
a, 0.’ + a,.p = a 2 "2 | +a [[2 7 2 =0
29 i )
12523 13733 12 \/a12 + a13 l3» Valz + ajs

This process has to be used a total of three times to

reduce A, for n = 4, to lower Hessenberg form. In general, the

process must be carried out M times, where M = (n-2£(n—l). It
is easy to see that M = 3 when n = 4,
To formulate a general theorem for the Givens' method, we

list in sequence the indices of the elements to be annihilated.

(1, 3), (1, 4),...(1, n), (2, 4), (2, 5 ,¢ee, (2, n)y,..., (n=-2,n)
(4)
THEOREM (Givens): ILet A be a real n X n matrix; let BO = A,
Let (i-1, j) be the kth pair of indices in the sequence (4),
(k-1) - : (k=1) _ ..
and Bk-l have elements(}i])orS }. Let Pk = I, if bi—l, 5 = 0;
otherwise, let Pk = (prS ) where
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(k-1)
Pro1, i

(k) _ (k) _ (k-1) ,2 (k-1) ,2
Pii T Pjj \/“°i-1, i By

(k-1)
i1, g (5)
(k) (k) _
pikl k) (k-1) 2 (k=1) 2
ij ji \/(bi-l, W by 5
béz) = srs for other (r,s).

Let the matrices {Bk} and {Pk} be defined by_(l) and (5)
for k=1, 2,..., M. Then the k elements of Bk whose indices

correspond to the first k pairs listed in (4) are zerc. By

is in lower Hessenberg form.

OPERATION COUNT

Aside from the calculation of the nontrivial elements of

Pk’ the calculation of the nonzero elements of B

a in (1)
involve 8n multiplications and 4n additions. Since this pro-
cess must be performed M times (M = (n—2;(n—l))’ the technique

requires 8nM multiplications and 4nM additions to reduce a

general matrix A to lower Hessenberg form.

These operation counts, however, are maximum limits on the
number of additions and multiplications involved in the Givens
method. To get an exact number for the operation count, we
must consider the elements that are annihilated as we proceed

through the algorithm, and therefore are not involved in
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future computations. The number of times this occurs during the

procedure is given by T, where

n-3 )
T=Z[(n-2) - k] (2K + 1) for n>3. (6)
k=0

T can be rewritten in terms of n only; that is,

13 3 2 77 ,
T—§-n - =n —_-—é-n+12 } {7)

Since we added in two multiplications and one addition each

time the above situation occurred, we have that

8nM ~ 2T multiplications,
and 4nM - T additions

are required to reduce A to lower Hessenberg form. Thus, the

. 10 _3
procedure requires =30

and §n3 + (lower order terms) multiplications to affect the

+ (lower order terms) multiplications

desired reduction.

In the event that A is symmetric, the procedure requires
%n3 + (lower order terms) multiplications to achieve the
desired form. Hessenberg form in this instance is tridiagonal
form. That is, A is a symmetric tridiagonal matrix. (See

[2] for a description of the Givens' method.)

Al.2.2 HYMAN METHOD

A convenient technique for evaluating the characteristic
polynomial pA(A), when A is in lower Hessenberg form, makes use

of the following theorem.
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Theorem (Hyman): Let A be in lower Hessenberg form. If
a., . #0, i=1, 2..., n-1, then we define the sequence
i, i+l

of polynomials mi(X) in the following fashion:

m0 = 1
(8)
fOJ" i = ll 2,"'.'_' n—lt Then
p.(A) = det(a - AT) = (-1)"ta. . a _...a p(A) (9a)
A 12723 n-l, n
where
p(A) = a Mg + a my + e 4+ a ne1®pos * (ann—k)mn_l. (9b)

(See [2] for a description of the Hyman method.)

To evaluate the roots of p(}d) by means of the standard
iterative techniques, we should be able to calculate p'(}).

This is done as follows:

md =0
Voo (10)
mj = 1lap,
— ! 1 ) ' -— -
PR £ B ¥4 SR UF T S T € A £ S 05
]
a4, i+1
' — ' ' .o ' - -
p' () a 1™ +\an2ml + + an, n-1"p-2 + (ann A)mg_l mo_q
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OPERATION COUNT FOR HYMAN'S METHOD

The method requires

n-1
. 1 _ 1.2
ML =) i = 5(n - 1)(n) = 5[n° - n]
i=1 '
(11)
multiplications,
D=n -1 divisions, and
n
i = L = 15,2
AD = }E}.— 2n(n + 1) = 2[n + nl]
i=1
additions to compute p(A). For p'(A), the method requires
the same number of operations in all three cases.
Al.2,3 NEWTON-RAPHSON ITERATION METHOD
Choose xo, and determine the sequence {xn} from the
recurrence relation
F(xn) v
Xn+1 = Xn - E—r(—x’r—])—, n = 0, l, 2, .o (12)
Suppose we let
_ F(x)
f(x) = x - T i) , (13)

and assume that F is twice continuously differentiable on the

interval I = [a, b]. Let F'(x) # 0 for X € I, and let the

equation
F(x) = 0
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have the solution x = s, where x ¢ (a, b) (the open interval).

Then, f(s) = s, and

[F' (s)1% - F(s)F"{s)
[F'(s)]°

£'(s)

|
=
|
[
=
il
(e}

because F(s) = 0.

|

_ o .
Now let dn+l = X411 S. Thus, by Taylor's remainder

theorem,

i

dpy1 = Xppp S

f(xn) - s

f(xn) - f(s)

1 2 -
_ 1 —en
= f (s)dn + 2f (s + endn)dn,

where Gn is an undetermined number between zero and one. But

f'(s) = 0. Therefore,
. = Llcn 2 .
dn+l = 2f (s + endn)dn. | (14)

We conclude from (14) that the error at the (n+l)st step is
proportional to the square of the error at the nth step. When
Newton's method converges, it therefore converges quadratically.

(See [1) for a description of the Newton-Raphson method.)

- IMPLEMENTATION OF NEWTON'S METHOD

To use Newton's method to find the eigenvalues of the
matrix A, we make a guess, say Xy, as to where a particular
eigenvalue is located. Here is a theorem, due to Gerschgorin,

which will help us make that guess.




Theorem (Gerschgorin): Let A = (a..). We define absolute

ij
row and column sums by
n n
r. =3 la, |, e, Ez;la..l - (15)
1
j=1 ] It Y
J#i i#]

Then,

{a) each eigenvalue lies in the union of the row circles Ri;
i=1, 2, ..., n, where

R, = {Z§Jz - agls ri} ; (16)

(b) each eigenvalue lies in the union of the column circles

Cj’ j=1, 2, ..., n, where

Cj = {'2£]a - ajj's cy }; (17)

(c) each component (maximal connected union of circles) of L)Ri
or kJCj contains exactly as many eigenvalues as circles.
(Multiplicities are considered in the calculation.) (This

theorem was lifted from [2; ch. 4].)

In the situation where the off-diagonal elements are small
compared to the diagonal elements, the above theorem says to
pick XO close to the diagonal element of a given row. When A
is in lower Hessenberg form, there is only one non-zero off-
diagonal element in the first row, two in the second, etc.
Thus, some eigenvalues should be easily appfoximated by the
values a., for small values of i. Obviously, trying to find

the eigenvalues contained in the large circles would be far

more difficult.
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The following theorem will assist us further in

attempting to select an x, that will assure convergence of

0
the Newton-Raphson method.

Theorem: Let F(x) be a real function, F(xo)/F'(xo) # 0, and

let ho = —F(xo)/F’(xo), X) = X, + hO' Consider the interval
JO: [xo, X + 2h0] and assume that F"(x) exists in JO, that
max |F"(x)|=M and
Jo

2|h0|AMs !F'(XO)I. (18)

Starting with X we define the sequence {xn} by formula (12).

Then all X lie in J0 and we have

where s is the only zero in JO; s is a simple zero unless

s = X0 + 2h0. Moreover, we have that

M 2
IS - Xn-l_-llS 2F'(xn)|xn - xn--l| ) (19)

(This theorem can bhe found in [3].)

Inequality (19) shows that the convergence 1is xapid when

the appropriate Iy is found.

In the event that s is a root of multiplicity p, we

replace the Newton-Raphson formula by

= - p—2nl
*n+1 *n T Prrx e (20)
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With this modification, the sequence {xn} not only converges,
but it does so quadratically. The big problem here, however,

is that p is not easily determined.

Let us now formulate the following theorem on multiplicities

of size p. (See [3].)

Theorem: Let F(x) have a root s of multiplicity p, and assume
that F<p+l)(x) is continuous in a neighborhood of s. If we

compute the sequence {xn} by means of (20) and if gl is _
sufficiently close to s, then all Xy exist and'xn converges to

s. Moreover,

S T Xyl (P (4

(s - x.)° p(p + 1F P (s)

as n—> o0,
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Al.3 EVALUATION OF EIGENVECTORS

Al.3.1 GAUSSIAN ELIMINATION

Once the eigenvalue A has been found, we must solve the

equation

where A is either the original matrix or the transformed matrix

in lower Hessenberg form.

We now consider the method of Gassian elimination to
solve equation (21). The object of this method is to trans-
form the given matrix, (A - AI), into triangular form so that

the solution is easily obtainable.

Quite obviously, it would be easier to transform A - AI to

a triangular system if A were in Hessenberg form than if it

were in unreduced form. Therefore, we select A to be in lower
Hessenberg form. However, we must be aware of the fact that
once an eigenvector is obtained, it must be transformed back
to the original coordinate system via the formula
Y = PX,
M

where X is the computed eigenvector, and P =kglPk. (See eq. [1].)
Hence, we must keep track of the transformation matrices used

in equation (1).

To carry out the elimination process in this instance,
we must modify the usual elimination procedure to annihilate
the elements a1 for i =1, 2, *++ n-1. We accomplish this

14
’ /& . .
i, 1+l/ i+l, i+1’

by multiplying row i + 1 by a subtracting row
i from this multiple of row i + 1, and using this result as
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the new row i. It should be clear that the new a.

i, i+1 1S
zero. That is,,
al _ ai, i+l a :
i+l ~ a, . . . i+ i+l - a, . = 0. —
ipod+l 241, i+1 itl, i+l al, i+l 0
In general, —_
a. . —_—
a! = ee————————— g, - a. r (22)
+
i, k 341, i+1 ¢ 1, k i, k
where k = 1, 2, e¢+¢ i+l,
Once the lower triangular system A' = (aij) is obtained, —_
we must compute a nontrivial solution of the equation
A'X = 0. -

(A' is the triangularized form of A - AI.)

Such a solution exists and can be computed by back~substitution

if we assume that A is an exact eigenvalue of A. We shall

describe a more practical approach to this problem shortly. B

OPERATION COUNT N

To trianqularize A - AI, the count of the number of ovbera- —
tions will be considered for two problems: the homogeneous problem,

A'X = 0, | o

and the non-homogeneous problem, _

A'X =Y (Y # 0). 1
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For the number of multiplications, we have

1 2 3
En +-2-n-3,

™
e
+
o

]

for the homogeneous problem, and

n+1l
Y k +ntl = gn° + 2n - 4,
e

for the non-homogeneous problem.

For the additions there are

k =~lﬂ(n + 1) - 1 -n” + D -1,
2 2 2 2

it

T M5

for the homogeneous case, and

n+1l

Sk=32+ 31332430 -2,
o 2 2 2 2 »

for the non—homogeneous case.

For the number of divisions, we have n - 1 operations for
both the homogeneous and non-homogeneous problems.
Al.3.2 INVERSE ITERATION

What is probably a more practical approach to the problem
of solving for eigenvectors is known as the method of inverse
iteration or Wielandt iteration. (Sée [4; p. 142].) The

procedure is simply described in the following fashion: we
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form the sequence of vectors !an by the rélation

(1) (n)
(A - AI)Xn+1 = Xn [Xn = (xn poeeer X )1,

where A is an approximate eigenvalue of A and Xl is an arbitrary
normalized starting vector. If A is assumed to be in lower
Hessenberg form, then Gaussian elimination, as described above,
is first applied to the sYstem A - MI before the iteration
process begins. Once A - )AI has been triangularized, the -

above equation is solved by means of back-substitution, provided

we know the wvector X,,. This substitution process involves

i 1 (i-1 : .
taking the values X(nil"°."xn+l ) and plugging them into the
ith equation to solve for xéi{.‘ (See note below.) (Actually,

back-substitution in this case really refers to forward-

substitution because the system A - AI is in lower triangular

form,)

The operation count for this substitution process is as

follows:

n-1
2:}< %(n—l)n = %nz - %n multiplications,
k=1

n-1
Zk = %—nz - %—n additions, and
k=1 :

n divisions.
NOTE: The triangularization process on A - AI is performed

once, but those same elementary operations must be
performed on X for each n.
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Al.3.3 SYMMETRIC MATRICES

The operation counts for the case where A is symmetric

and the problem is non-homogeneous are as follows:

for Gaussian elimination, we have
6 + (n-2)4 multiplications,
3(n-1) additions, and

n-1 divisions;

for forward or back-substitution, we have

n-1 multiplications,
n-1 additions, and
n divisions.

The number of operations in this instance 'is greatly reduced
over the number required in the non-symmetric case because A

is in tridiagonal form in addition to being symmetric.
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Al.4 A PRIORI ERROR ESTIMATES FOR THE GIVENS' METHOD

We begin by restating equation (1)

B, = A,
(23)
Bis1 = PEBLP,, 0<k<M-1.
It is important to note that Pk is unitary. Hence
P]tPk =T,
and
e ] = 1,
where ||+]|| is the spectral norm for matrices.
NOTE: The spectral norm for any matrix A is given by
{a]| = sup ||ax|| (taken over all X with [x] =1,
2 2 2 L
where ||x]|]| = (X + %5 + «o0 + x)2 (X = (%1, %y, cee, %)),

The error bounds that we are interested in center around

the computation of Pk and Bk+l' We let Bk be the actual kth

computed matrix in the procedure, and Py the exact kth unitary

matrix, determined by the process, corresponding to Bk.

In the computation of Pk; rounding errors are committed

and we actually compute a matrix which we shall denote by Pk'
Therefore, we get an error matrix Sy which is defined by the

relation

Pk = Pk + Sk' (24)
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The computation of B involves further rounding errors.

k+1
In this regard, we define Fk by the equation

— *
Bryp = PEBLP, + Fp. | (25)
Thus, the matrix Fk represents the difference between the

computed Bk+l and the exact transform of the computed Bk;
that is, PinPk. Our main objective will be to compute error
bourds for Sk and Fk. (For the details of the a priori error

estimates for the Givens' method, see [5].)

When we combine the sYstem of equatibns defined by (25),

we have
= * *
Prer T %oPo%o0 * %1Fo%:1 * O kFr-1%xk * Fx
where (26)
Opi = PyPiy1" Py

Q4 is exactly orthogonal (unitary) by equation (26).

If we define Gy by the relation

= * - e o o
G = %1Fo% O Fr-1%k t Fie
then using the fact that IleiII = 1

[l 1< IIF

G+ e e m ] | (27)
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We can now rewrite (26) as

Br+1 = %oBo%o * G- - (28)

From (28), we can conclude that

1Bl 1 = Tleyll < 1By 11 < [1Bgl1 + 16,11
| : (29)
We assume that B0 is normalized so that

HBOHS N -8

and that a bound on IIGM lll’ based on this assumptlon, can

be found. Then by induction and (29),

N - 28 < ||Bk+l||_<.N (0<k <M-1). (30)

(It is assumed that §< N.) Thus, under these circumstances,

a bound can be placed on the variation of []Bkll due to

rounding errors.

In [5], the above analysis was used to compute bounds

on ||Fk|| and ultimately ||Gk]l with the assumptions that t
binary digits makeup a word, fixed-point arithmetic is used,

and inner products are accumulated. Also, the error is given

for real computation only.

In addition to these assumptions, we assume that B, is

_ 0
normalized so that I{Bklls 1 for all k. The scaling (normaliza-

tion), however, is performed when the analysis has been
completed,
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-

We first consider a typical stage in the process where
the first i-l rows have been reduced to lower Hessenberg form,
and positions i+2, i+3,
The next step. in the process concerns the annihilation of the
element i, j. Furthermore, (a? . + a,.) is accumulated

_ ~ _ : i, i+l 1j
exactly and then the integer k is determined so that

1< .2k, 2 2

T = . .,, Fa,.)< 1. : :

4 2 (al, i+l alj) : (31)
(Note that the statement of the Givens' theorem has us
annihilating element i-1, j instead of 1, j so the indexing

is slightly different here.)

To avoid the details of the analysis involved in

estimating the round-off error, we simply state the results

given in [5] for non-symmetric matrices.

With the scaling shown in (31), we arrive at the follow-
ing results:

%2“t 1 ,-t
s, I < m‘h/z (32)

[r I ] < 2071275 + (171 %27%

+ [1.21 + . %‘—(n-i+l) + éi ]2“%2't

;
< [5.7 + \/ %-(n—i+l) + \/ i]Z-t, (33)
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and summing over k (see inequality [27])

| .
2 v2 5/2 2/ 2 5 -t
e, < [ley_q Il s (2,90 + ¥n™'% + 235502 12

= [2.9n2 + \/-j:ns/?‘]z‘t. (34)

(Reminder: n is the size of the matrix.)

We now let § equal the right side of (34), and normalize B

0
so that

IENIESES

Then ||Bk[] is contained in the manner given in (30). We thus

have our a priori estimations on the variation of [[Bkll.
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Al.5 WELL-POSEDNESS AND A POSTERIORI ERROR ESTIMATES

We now present a seguence of results which can be found
in [2, ch 4]. We shall assume throughout that A is diagonaliz-
able; that is, A possesses a basis of eigenvectors. (A is

diagonalizable if and only if it has a basis of eigenvectors.)

The Gerschgorin circle theorem, stated earlier, plays an
important role in proving the following theorem on well-

posedness.

Theorem: Let A be of order n and have n linearly independent
eigenvectors. For any fixed matrix C, with [[C|]| = ||A]], we

define the perturbed matrix
A(e) £ A + €C.

Then if A is any eigenvalue of ‘A, there is an eigenvalue

~A(e) of A(e) such that

[A(e) - | € K]e] (K = constant) (35)

for all small e. Moreover, if A is simple ‘(multiplicity = 1)

A(e) =\ _ Y*CX
€ Toy*x !

le| >0

where X and Y are, respectively, left and right eigenvectors
of A corresponding to X. That is, X satisfies the equation

AX = AX and Y satisfies the equation Y*A = \Y*,

If we let P be the matrix whose columns are the right

eigenvectors of A, then in inequality (35)

K= l|c|| « [[27}]] « |||

. (36)
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Inequality (35) with K defined by means of (36) was derived
by Bauer and Fike (see [2; p. 139]).

AA*), then it can be assumed thét

||P|| = 1 and, by (35) and (36),

When A is normal (A*A

]

P is unitary; thus ||P—l||

the problem is well-posed for all eigenvalues.

Al.6 A RESULT ON A POSTERIORI ERROR ESTIMATES

The a priori error estimates provided eariiér usually
cannot be relied upon for sharpness. HOWevef, once the
eigenvalues and eigenvectors have been computed, a posteriori
error estimates, using these computed vectors and scalars, can
be obtained. Very often, error estimates of this type are a -
lot less crude than those of the a priori type. We now present
a theorem which provides a useful way of obtaining error

estimates based on computed eigenvalues and eigenvectors.

Theorem: Let A be of order n, and have a set of n linearly

independent eigenvectors {Ui} with‘{ki} as the corresponding

eigenvalues, Also let U = (Ul’ U2, .oy Un). If for some
>0, ' '
| lax - xx[] < ¢| |ax]],
then
min |1 - 2gellul] - [vTH L
J
A 0 _
: #

66

R




1f ||ax - x| £ el [xt,

then min|x = A,| < e|[u™H| « ||v]
i

Furthermore, when A is normal

. N
minlk - Ail < *43{%} '

where N = AX - AX.
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Al.7 AN ALGORITHM FOR SPARCE MATRICES

Al.7.1 INTRODUCTION

We now deseribe and consider an approach to the eigen—
value problem which takes sparcity into account. This approach
takes as its basis the method of Gaussian elimination to
reduce the matrix to Hessenberg form. Other important parts
to this algorithm include Laguerre's iterative scheme and
Hyman's method (mentioned previously), which combine to
compute the eigenvalues. When the eigenvalues have been
obtained, we resort to the aforementioned inverse initiation
technique to calculate the eigenvectors. (Most of the ideas
in what follows can be attributed to . Papathomas and 0.

Wing [71, [81] and [91].)

The Given's technique, which was described earlier, is not
considered here because it is not conducive to sparce matrix
computations. In the case of sparce matrices, we are concerned
not only with stability of computations but with the generation
of "fill- ins"—-the creation of nonzero elements where zeros
have previously existed. Experience has shown that the Givens'
method produces a rather large number of fill-ins. Other
well-known techniques, such as the Householder and Jacobi
methods and the OR transformation, also produce unacceptable

numbers of fill-ins. One of the few methods that can be

implemented to yield a relatively small number of fill-ins is

that of GauSSian Similarity transformations. (See [ 77, | 8]
or [ 9].) We describe this technique after the next section.
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Al.7.2 REDUCING THE SIZE OF THE MATRIX

It is sometimes possible to determine some of the eigen-
values before performing any actual computations. That is, it
is conceivable that a permutation matrix P exists 'such that

A' = P‘lAP has the form

where the submatrices Ail and Aé3 are upper triangular.

Clearly, if A can be transformed to the above form, then it

is deéirable to do so because the diagonal elements of-Ail and
A§3 are eigenvalues of A. Therefore, once A has been trans-
formed, it is necessary to find the eigenvalues of Aéz only,
and so we shall henceforth view A as the smaller and more

manageable matrix Aéz.

In practice, we perform simultaneous row and column

‘interchangés to transform A to A'. First we look for a column

that has all zeros below its topmost element. Then we inter-
change this column with the first column,‘while the correspond-
ing row interchanges are concurrently performed. Next we look
for a column that has all zeros below the element, which is
second from the top. If such a column exists, we interchange
it with the sécond column and then perform £he necessary row
interchanges. This process continues until we can no lohger
find a column with zeros below its kth element. This.process
isolates Aj; for us. In the kth step of the process which
isolilates A§3, we take row Xy which haé zeros to the left of
its n - k + 1lth element, and intefchange it with rown - k + 1.

Thus, A has been transformed to A'.
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Having performed the above transformation,_it is advis-
able to apply a scaling procedure which reduces the size of
|1a]|. This stage of our method is included to improve numeri-
~cal stability. We do not include this algorithm here, and so

the reader is referred to [11] where this procedure, due to

Parlett and Relnsch, can be found.

Al.7.3 REDUCTION TO HESSENBERG FORM
(k-1)

If we assume that A is the matrix obtained after the

first k-1 columns have been reduced, then we perform the kth

(k)

step to get A as follows: to reduce all the elements in

column k below row k+l to zero, we must first select a
' (k-1)
k+1,k’ then
an interchange of rows (followed by an interchange of columns

- pivot element. If the pivot selection is not a

for the purpose of completing a similarity transformation)

must be effected. If we denote the resultant matrix by

ﬁ(k—l)

+ then we reduce the elements in the kth column by

multiplying the pivotal row by u<k) = é(k l)léétll; and add -
-it to row i for i>k+2. To complete the similarity transforma-
(k)

-tion, we multiply column i by ~Hy and add it to column k+1,
where i2 k+2,

Remark: The reduction of column k corresponds to a o
multiplication on the left (premultiplication) of ﬁ(k—l) by a _
matrix My, and the operations to complete the similarity e
transformation correspond to a multipliéation on the right
(postmultiplication) of Mkﬁ(k-l) by the matrix M~l., (This B

k
procedure can be found in [ 71].)
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Al.7.4 THE TRANSFORMATION TO UPPER BANDED FORM

When the reduction process is performed, it is desirable
that the matrix be in upper banded form. Before providing the
definition of upper banded form, we state the definition of a

corner point.

Definition: An element aij of a matrix A is a corner point if

and only if
-aij # 0,
amﬁ, ——-_O-for m<i -1, 2273,
and
a;, = 0 for 2> 3.

We assume, for instance, that a non-zero element in the upper

righthand corner of the matrix vacuously satisfies the

~definition of a corner point.

Definition: A matrix is said to be in upper banded form if
and only if it has more than one corner point. That is, a
matrix is in upper banded form when it has the structure shown

in Figure'l.

Z
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A careful examination of the reduction method reveals
that when no row or column interchanges are effected (no
pivoting) a pivot element changes only those elements below
it and to the right. Therefore, when a matrix, which is in
upper banded form, is reduced to Hessenberg form using Gaussian
similarity transformations without pivoting, it remains in

upper banded form, Furthermore, its corner elements are

unchanged.

The above statement is saying that no.fill-ins are
produced in the white area of Figure 1 when Gaussian similarity
" transformations are used without pivoting. Thus, it is clear
that we increase our chances of obtaining a sparce Hessenberg
matrix when the original matrix has the structure shown in
Figure 1. We shall be more specific about this in the section

on sparce reduction when algorithms 2 and 3 are combined.

We now provide the algorithm, which is given in [91],

to transform the matrix A into upper banded form.

Definition: The m-distance, denoted d(i,j), of the position

(i,3) in the matrix A is given by
d(i,j) = 3J - i.

The m-distance is a measure of the distance that aj 4 is away
from the main diagonal.

The algorithm that we are about to present performs row
and column interchanges such that the number of zeros, say z,
in the white area of Figure 1 is maximized. The approach
taken here is to select a corner element aiﬁ and see if z is
increased by moving this element into the shaded region. We

look for a column k < j such that
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A = 0 for 2<i. (37)

It then appears as though z will increase if we interchange
columhs j and k. However, we must also interchange rows j and
k, and when this takes place, new non-zero elements may be
introduced into the white area. Thus, it is possible for z

to actually decrease. Clearly, we need some criteria to assure
us that z will increase when the above row and column inter-
changes are performed. So, we employ the following criteria
where it is assumed that a4q is the furthest non-zero element
to the right in row j, D and ¢ are the maximum and minimum

m-distances, respectively, associated with the current set of

corner elements, and ¢ is the number of current corner elements.

Criterion 1l: Do not perform the transformation unless the

m-distance of (j,q) does not exceed 6.

Criterion 2: Do not perform the transformation unless z

increases as a result of the transformation.
Criterion 3: Replace § with D in driterion 1.

Of the three criteria given above, c¢riterion 1 is the
most difficult to satisfy. However, when this criterion is -
satisfied, a significantly increased z usually results.
Criterion 2 guarantees an increasing z while criterion 3 is the

weakest and least reliable of the three.

“To implemént the above criteria, we take a corner element
aj 4 and search for a column k < 3j such that (37) is satisfied.
We now apply criterion 1. If it is satisfied, we perform the
appropriate row and column interchanges. The new corner
elements are then determined and we repeat the above procedure

with one of the new corner elements. If for any column k < j
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that satisfies (37), the corresponding (j,q) position does not
satisfy criterion 1 or if no column k < Jj which satisfies (37)
can be found, then we move on to another corner element. When
we are unable to perform the transformation for any corner
element of the current corner element set, criterion 2 is then
used. This process continues until all three criteria have

been exhausted.

Remark: We remark that in the procedure just outlined, the
corner elements are selected according to m-distances. That
is, we start with the largest m-distance and work our way down

to the smallest.

Also, we use criterion 2 as a backup to critetia 1 and 3
to assure that z ultimately increases. It is possible fof z to
decrease locally but increase globally when criterion 1 (or : —
3) is involved. The application of criterion 2 in these
instances serves as a means of preventing a globally decreasing —

z and an endless looping process.

Al.7.5 SPARCE REDUCTION TO HESSENBERG FORM

We now discuss several algorithms which are used in 7
conjunction with the previously described method of Gaussian
similarity transformations. In the selection of any algorithm
to reduce a matrix to Hessenberg (almost triangular) form, we
must keep in mind two important notions: one is the number of
fill-ins generated, and the other is numerical stability.
Unfortunately, any preoccupation with one of these notions
often results in a sacrifice of the other. Thus, a good

algorithm should consist of a compromise of the two above

notions,
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As far as fill-ins are concerned, we consider the three
regions, X, Y and Z shown in Figure 2. (Again we refer the
reader to [7].) It is these regions of the matrix where the
changes occur during the kth step. Region X contains fill-ins

that may include the pivot element'for the next step. Thus,
these fill-ins

Pivet
\\ISL

r.-.- - o

=¥

Figure 2

could be responsible for future fill-ins. However, none of
these fill-ins will appear in the final Hessenberg'matrixw
Region Y contains fill-ins that could create future fill-in
generation, and these may or may not appear in the Hessenberg
matrix. Region % contains fill-ins that will certainly not
generate future ones, but fhese will definitely appear in the
final Hessenberg matrix. If we denote by ny, ny and ng,

the number of fill-ins in regions X, Y and Z, respectively,
during the kth step, then algorithm 1 can be stated as
follows: we simply choose as our pivot that element

in column k (below row k) which minimizes T, where

= + + .
T nx nY nZ
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This algorithm is due to Tewarson [12], and its main limitation

is that it does not take computational stability into account.

Algorithm 2, which also does not consider computational
stability, is formulated as follows: we simply take a matrix,
which has been transformed to upper banded form as previously
described, and reduce it to Hessenberg form via Gaussian
similarity transformations without any reordering (interchang-
ing) of rows or columns. As previously stated, the upper
banded structure of the matrix is preserved when the reduction
process is executed this way. Hence, as far as £ill-in is
concerned, the above algorithm is usually favorable. However,
the amount of round-off error could be verybprohibitive, and,
moreover, we are not always guaranteed that the original
matrix can be transformed to upper banded form. Later, we
shall show how this algorithm could be combined with algorithm
3, which does take stability of.computations into account.

(Algorithm 2 is formulated in [7].)

In considering the problem of numerical stability, we
could take as our pivot element that entry in column k (below

row k) which is largest in absolute value. However, this

approach, while usually providing stable computations, completely

ignores the phenomenon of f£ill-in. In [7], an algorithm which
takes both phenomena into account, is formulated. We present

that formulation here as algorithm 3.

Algorithm 3 states that at the kth step we select as a
pivot that element (in column k, below row k) which satisfies

two conditions. First, it must minimize W, where

W = anX + cyny + Cgng (38)
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and Cyr Cy and"CZ are constants as yet undetermined. Second,

it must satisfy the following stability condition:

Let bk+l,k’ bk+2,k' ««+s bpyr be the elements in column k under

consideration and let

BM = max lbikl
k+l<i<n
and
B, = min byl s
k+l<i<n

an eiement_bik(k+ls i<n) is disqualified as a pivot candidate
i : _

Ibikl < Bt oL(BM - Bp)s 0<a <. (39)

Obviously, the closer o is to one the more we ignore fill-in

and the closer it is to zero the more we ignore computational
stability.

Assuming that the original matrix can be transformed to

upper banded form, we can combine algorithms 2 and 3. In this

combined approach, we test the first non-zero element of the

_ i ,
set s = {bk+l,k' ceey bn,kf to see if it satisfies 1nequal;ty
(39). If it does not, then (without any row or column inter-

changes) we immediately reduce column k using that first non-

- zero member of s as one pivot element. If this entry does

satisfy (39), then we resort to algorithm 3 without any regard
for algorithm 2. The important idea in this resultant
procedure is that an attempt is made to maintain the upper
banded structure of the matrix as it is being reduced while
still taking computational stability into account. It is

clear that when implementing algorithms 2 and 3 this way we
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may be selecting a pivot element which does not minimize

W (see (38)). However, it is the fill-ins above the main
diagonal that concern us most and it is these fill-ins that
our new algorithm attempts to avoid. In this fashion, we tend
to concentrate the non-zero elements toward the main diagonal

during the reduction process.

At this point, it is probably worth explaining how Ny,
ny and n, are determined. Clearly, fill-in is generated only
when cne row (or column) is added to another. In the row
where the result of the sum will be written, we check for

the locations containing zero elements. The number of non-
zero elements in the corresponding locations of the other row
is equal to the number of fill-ins generated by the addition.
It is important to realize that no computations are needed to

determine the fill-in count.

Having reduced the matrix A to what we hope is a sparce -
Hessenberg matrix H, we can proceed to finding the eigenvalues

using the Laguerre method.

21.7.6 LAGUERRE'S METHOD

As an alternative to the Newton-Raphson iteration method,
we present the Laguerre method, which has the advantage of not
requiring the deflatién (reduction in size according to the multi-
‘tlicity of Ai) of the matrix H (the Hessenberg matrix from the

reduction process) when an eigenvalue has been accepted (See

f10] and [7].) For any polynomial p(x) of degree n with roots
k;, Az, cony An (perhaps not all distinct), we define the following:';
p' (%) - 1 |
s;(%) = =5 D e vl (40)
i=1 :
and
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e )2 - px)p" (%)
s, (x) = B 2 Z T woapz - WY

The Laguerre scheme constructs a sequence {Xk} that converges

cubically to a simple root by means of the formula

X . = x, - ; 1 : (42)
k¥l Tk s, (%) /=D (ns, (%)) - s2(x,)

If £he polynomial p(x) has real roots only; it is known that
the real line can be divided into np contiguous intervals
(nl = number of distinct roots) such that for any starting
value X in a given interval the sequence X, ~converges

monotonically to the root included in that interval.

In showing that no deflation is needed once an eigen-
value has been found, we present the discussion given in [7]
or [8]. Let'pk(x) denote the function p(x) with k roots

removed. Thus,

po(x) = p{x),
and
pk(x) % P (x) .
NEEERN
i=1

(k)

In this situation, sl

(k)

(x) and s, (x) are defined in (40)
and (41), respectively, where p(x) and its derivatives are

replaced by pk(x) and its derivatives. However, since pk(x)
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and its derivatives are not available, we evaluate.sl
(k)
52

)(x) and
as follows:

k
(k) - 1
s, (x) = s (x) - Z oAy
i=1
and
k
(k) 1
s, (%) = s,(x) - ];T;—_—A—;)—z

Al.7.7 STARTING AN ITERATION

Finding a proper starting point in the Laguerre iteration
process is extremely important. We do this by making use of |
the fact that Laguerre iterations are invariant under all

M&buis transformations

_az + b
cz + 4a’

ab
c d‘ # 0.

To illustrate this, we take the special case where Tz = %.

a, b, ¢, d real,

In this connection, we consider the polynomials p(x) and §%§T'
The above statement in this context says that if z' is

1 1
———, then =—
1 _ p (%) z
is obtained from = using (42) for the polynomial p(x).

obtained from z using (42) for the polynomial

We use the above ideas to select a starting value which has
a greater magnitude then the eigenvalue with greatest absolute
value. Let us consider the polynomial which is reciprocal to
the polynomial, det (H - XI); If z'..is obtained from (42)

using the reciprocal polynomial with zero replacing x then,

. , k'’
by the above comments, %T is the Laguerre iterate corresponding
to the point at x = », (Note: Under the MObuis transformation,

Tz = %, the point at x = 0 gets assigned to the point at
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X = ® on the extended number line.) We define ol(x) and
oz(x), respectively, in terms of the reciprocal polynomial
just as sl(x) and sz(x) are defined in terms of the polynomial -

det (H - xI).

Thus, assuming that A Az’ ...,_ln are the eigenvalues

ll

Q
’—l
O
]
1 [
l—' .
i
]
i
NIE
>
l-l

and
n n
_ N S 2
9,0 = Zw_;)f PIRN
i A i=1

Since the trace of a matrix is unchanged by a similarity

transformation,

Il
3,
i=1

il
N
=
e
=

= tr(H)
i=1 .
and -
9 xz = t (H2) = 9 hz + 2 T h -
2 : i~ °F = Z ii i,i+1%441,4°
i=1 i=1 i=1

Since we can now compute cl(O) and 62(0), we get, using (42),

that ' ™

1 __1 _ vy - 27
e n[Ul(O) + \/(n l)[ndz(O) (él(O)) ] .
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We take %, as our first starting value when Ai are real for
all i. Once the first eigenvalue has been accepted, we use

a Newton iteration with this newly found eigenvalue to select

-a - starting value for the next eigenvalue. (The technique just

‘discussed as well as the procedure for finding subsequent

starting values can be found in [10].)

Al.7.8 THE COMPUTATION OF p(\), p'(A) AND p" (X)

A relatively efficient means of computing p()), p*(XA)
and p"(A) is very importan£ in carrying out the Laguerre
iteration technique. The reduction process described earlier
was formulated with this problem in mind, and so we manipulate
(8), (9) and (10) to emphasize why reordering is used to |
arrive at a sparce Hessenberg matrix H. Since the matrix A
in the Hyman theorem given earlier is in lower. Hessenberg
form, we assume that H is also in that form. However, thev

1]
that follow.

a,.'s (equation (8), (9) and (10)) become hij in the equations

We must be aware of the fact that the Hyman method
involves taking multiples of columns 2, ..., n of H - AI and
adding each to column 1 so as to annihilate the first n -1
elements of that column. This establishes the mi's in

equations (8) and (9b); that is, m, is the multiple for

column 2, m2 is the multiple for cilumn 3, etc. The element
appearing in the lower lefthand corner of the new matrix is
the p()) of equation (9a), whose justification follows from
the fact that the determinant of the new matrix is the same

as det (A - AI) = det (H - AI).

The constant multiple of p(A) in (%a) cancels out in the

definitions of Sl(X) and sz(x) in (40) and (41), respectively,
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and so we simply ignore PA(A). Remembering that H is in lower
Hessenberg form, we let
H- AL = [W,.W

'f':Wn].

1.2

Equations (8) and (9a) can be reformulated as follows:

Wy +mW, 4+ ece +m W o=ep(d), (43)

where en = [0, 0, ..., l]t. We can rewrite (43), so as to
show explicitly what is involved in the compufation of the m,

followed by the calculation of p()A), to get that

0 | (44)

. |
P(A) = MUy +h | (45)

where W is the matrix H - AI with its first column and last

row removed,

Mt = [ml, mz, oe ey mn_l],
Ct = [-h + A, -h ~h ]
0 11 ! 217 n-1, 1/
and
vt = ., h h o 1.
-0 n2’ "n3’ *°*’ "n,n

It is clear that W is an n-1 by n-1 lower triangular
matrix and, therefore, the solution to (44), which corresponds
to (8), is computed in a straightforward manner. To get

p'(}), we differgntiate (44) and (45) vielding
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WM' = C (46)

1’
and .
p') = M)y - m (47)

; if we differentiate (46)

t
Where C = [l, ml’ m2’ ¢ ° 0oy mn_2]l

1
and (47) we get that

WM" = C2,
and
Bl . ( [1] t 1
p*(x) = (M") UO - zmn—l’
t — ] 1] 1]
where C, = [0, 2m!, 2m ces, 2m ].

2 1 27 n-2

It is very important to observe that solutions to
WM(i)’= Ci (i =10, 1, 2) are repeatedly sought‘in order
to compute p(A), p'(A) and p"(A). As a result, it is
essential to obtain a sparce W to facilitate computations,
and thus, the emphasis on reordering during the reduction
process is justified. (The above analysis can be found in
[7], where the matrix H is assumed to be in upper Hessenberg

form.)

Now that we have shown how the eigenvalues are found
by means of the Laguerre iteration procedure, the reader is
referred to section Al.3.2 on the method of inverse iteration

to find the'corresponding eigenvectors.

Al.7.9 ERROR ANALYSIS OF GAUSSIAN REDUCTION

For completeness, we attempt to provide a priori error
analysis of Gaussian reduction in this section. Out of

convenience, however, we shall consider a different formulation
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of this reduction technique, although-thé error bounds will be
similar to those associated with the process used in this

report.

We know that the Hessenberg matrix H satisfies the

relation

N IAN = H, (48)
whera A is the original matr?x. If we rewrite (48) as

AN = NH, _ - (49)

then by equating the corresponding columns on both sides of

(49) , we arrive at the recursive relations

n i-1

hir = a,. + E A My, E nikhkr(k =1, ..., r+l), (50)

k=r+l k=1
and

n r
Direl T (%t 2 : 251k ke T z : NixPir ) [ Prea, e (51)
k=r+l k=1 '

(i = r+2, ..., n). hll and th can be found on the first
pass, because it is well known that the first column of N is
(L, 0, 0, ..., O)t.' Then h21 is used to compute n32 through
no5- h12' h22 and h32 are then computed with these new values

of n_ and the process continues until the nth column of H has

been computed.

To get an idea as to the errors involved in computing H,
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we assume that fixed-point arithmetic with inner product
accumulation is used. That is, the inner products of (50) and
(51) are accumulated exactly and then rouhding occurs when

the final number is stored in memory to t significant places.
Hence, from (50) and (51)

.= a,_+ a, + see 4+ a, n__ - n, —eeeon, . -h,
hlr qir a1,r+lnr+l,r aln nr n1lhlr nl,l—l i-l,r

+Eir’ (52)

1278 (i<r+1),

where |E, | £ 3

and

e +a, . n__ -

* ai,r+lnr+l,r in 'nr nilhlr-".—nirhrr%/

n, = (a,
i1,r+l ( ir

where [Nirls'%(2—t) (id>r+l). If we multiply both sides of
(53) by hr+l, .+ then ni,r+lhr+l,r is computed to within an

error of E, (i$r+l), where E, = h N
ir ir

3 ". N l
r+l,r ir ow we let

(fir) = F = AN - NH, (54)

and the above equations allow us to conclude that

(27%), for i< r+l

"ty for isr+l

B

£, | < (55)

ir

N

r+l,r(2
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From (54), we have that

1

H = N'l(A - FN )N

and

N IAN = H + N IF. ' - . (56)

From (56), it is clear that H differs from an exact similarity

transformation of the matrix A by the matrix N_lF.

If the elements of A and H are not dissimilar in
magnitude, we can assume that all their entries are bounded
above by one, and so the h factors can be excluded from (55).
Therefore, one source of danger happens when the elements of
H are much greater than those of A, and, by (55), some of the
bounds on the fij can be quite large. Another sourdi of
trouble occurs with the growth of the elements of N ~. It is
conceivable that the norm of N_l could get unacceptably large
because our transformation matrix N is not unitary. Apparently,
no analysis of the growth of the elements of N—l has been

made.

The above analysis can be found in [6], where it is also
stated that in practice, ||N_1F||2 (Euclidian norm) has been
usually found to bé bounded abové by %nZ—t. This shoulad
provide us with hope'in terms of the usefulness of our

reduction algorithm.

Remark: It should have been apparent from equations
(50) and (51) that H was assumed to be in upper Hessenberg
form. The error analysis for a lower Hessenberg matrix is the

same with minor modifications.
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Al.8 SUMMARY

To summarize this report, we shall briefly mention the
different techniques that are contained herein and discuss the
operation counts associated with each. Before doing so, we

restate that our problem is to solve the equation
X' = AX,

where A is a general n X n sparce transition matrix with
constant coefficients. Hence, we choose to solve this equation
by finding the eigenvalues and eigenvectors of the matrix A

and then expressing the general solution as a linear combination

of the functions defined by equation (A). (See section Al.l.)

PROCEDURE FOR EIGENVALUES

I. Reduction to Hessenberg Form

1. 1If the Givens' method is used to reduce the matrix A

to Hessenberg form, then

l%n3 + (lower order terms)

' multiplications, and

§n3 + (lower order terms)

additions to perform this procedure.

2. If Gaussian reduction is used, then

%n3 + {(lower order terms)

multiplications, and

%n3'+ (lower order terms)
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additions are required to perform this procedure. Also, our

algorithm for sparce reduction requires at most §n3 + (lower
order terms) checks on possible fill-in. These checks, however,

do not involve any computations.

_ It is clear that Gaussian reduction requires one quarter
the number of multiplications and one half the number of
additdons as the Givens' method. Even though we have a
significant number of non-computational checks, it is safe to
conclude that Gaussian reduction requires fewer operations

than the Givens' scheme. When it is also seen that the

number of fill-ins produced by the Givens' method is prohibitively

large, it must be concluded that sparce Gaussian elimination

is better in terms of time and use of sparcity.

II. Computation of Eigenvalues

The Hyman method is used to evaluate p(A) (see (9a)),
p'(X) and p"(X) (see (47) and (47a)) in the implementation of

the Newton-Raphson method and the Laguerre iteration scheme.

1. If the Newton-Raphson method is used (see (12)), then
the computation of p(A) and p'(\) are required. To compute

an eigenvalue by this process,

2
n -n

multiplications, and
n2 -n+1

additions are required per iteration.

2. If the Laguerre technique is used (see (42)), then the
computation of p(A), p'(A) and p" () are required. To compute

an eigenvalue by this process,
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n2 + (lower order terms)

multiplications, and

2
n

+ (lower order terms)

additions are required per iteration.

Apparently, there is very little difference in the number

of operations per-iteration between the two abové methods.

However, there are two distinct advantages that the Laguerre

method has over Newton's method.

Firstly, Laguerré's scheme

usually converges cubically, whereas Newton's method converges

quadratically.

In [10], it is stated that less than an average

of three iterations per eigenvalue (for_Laguerre)'were needed on a

wide variety of matrices of orders from 8 to 100. Secondly,

no a priori knowledge of the location of the eigenvalues is

needed to start the Laguerre technique. (See section Al.7.7

on the selection of a starting value.) Thus, the Laguerre

method seems to provide a distinct advantage over Newton's

method.

In short, if we maké the gross assumption that 0(n)

. . . . 3
iterations are required for convergence, it takes 0(n~)

multiplications and 0(n3) additions to compute one eigenvalue

using the Gaussian-Laguerre combination. The Givens'-Newton

combination also requires 0(n3) additions and multiplications,

but where the constant multiple of n3 is two or three times

greater than that for Gaussian-Laguerre. Thus we conclude that

the Gaussian-Laguerre method is the more viable of the two

methods.
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PROCEDURE FOR EIGENVECTORS

It is being assumed that the Weilandt iteration procedure,

(A - AI)Xn+ = X

1 n’

together with Gaussian elimination is used to solve for an

eigenvector that corresponds to A.

Thus, to use this procedure

=n" 4+ =n - 4

additions, and

divisions are required for the first iteration, and

multiplications, and
n-1

~additions are required for each subsequent iteration. 1In

_addition to this,

M:y—a
ugw
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multiplications, the same number of additions and n divisions
are needed for the substitution process in each iteration.
Finally, n2 multiplications and n2 - n additions are needed to
transform the computed eigenvector back to the original

coordinate system.

Therefore, if O(n) iterations are required for convergence,
then O(n3) multiplications, O(n3) additions, and O(nz) divisions

are needed to compute one eigenvector.

We conclude this report by stating that a Fortran IV
computer program is being written to compute the eigenvalues
and eigenvectors of the matrix A by means of sparce Gaussian
reduction, the Laguerre iteration technique and the method of

inverse iteration.
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APPENDIX 2

COMPUTER PRINT-OUTS

A2.1 INTRODUCTION

Copies of a portion of the computer print-outs from some of
of the reliability model runs are presented on'fhe following
pages. It should be noted that the complete print-outs are
much more extensive, including, at the user's option,

Pz(t), Pz(t) and Qz(t) for each state & and for each time
step t = iAt. For brevity, only the summations

Q(t) =3 0p(t), P*(t) = J,Py(t) and 1 - R(t) = Q(t) + P*(t)
2eL el :
are reproduced here.
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LBOGONCIY54E-25

.2274533311E-24
S4929645146E-24

91125129 71E=24

LISV PL3TIVTE-23
J23LS0LLE23E~23
ILIGON6N26F-23
LEQ6624T58E=23

.31807832138-13
.2751771361E=-12

LETCTEGRYEZ =12

«96856319621~12
~13375324767-11

.66160590098-13
L3384546815E-12

LO8L6619205E-12 7

2174635159538 -11
L1411300985E-11
L1781379181€-11
.2151204563E~-11
.2521858982E-11

" .2891847065€6-11"

.3262547382E-11

.1250013632E-26

.2370370952€~25
L1017127376E-24
.27C0010246E-24
.5632579556€E-24
210162965391 -23
CAEEITLETEIE-23
«2540375244E-23
LI3680ER3228E~23

.5120C01189€=-23

-6616C59009E-13
L3384546815E-12
«68L661920TE-12
L1043515953E-11
~14113G09865E-11

.109941C088E =12

«4035199210€=~12

-1116545175€-11
« 14855774711
. 1855043781€-11
«222561074L7E-11
- 2595574171€-11

'« 298626754 €511

.33362666C2E-11

«2962963694E~2¢
-33749F8837E-25

«I12703764LE3E~24

L31754£69075E-24
LELGCO01537E-24

L7526393404E-12" "7

S24T0LE3G4 -1

.11291193%5€-23

.18156334538-23
.2746252808£-23

T .3943704625E-23

«S448710672E-23

1069941060 F5E-12

+4C3519921CE-12
«7526393404E-12
L1116545175e-11
L 148552774 7E-11

LS787C4L5779E~23

J1559095619E-11  L16324C0076E-11 JATC70243518~-11  .1781379181€-11  .1255043701E-11

LAG294726770~11  L20C0316GNSSE-1T L2077505004E-11 22151204563€E=-11 .222561C0747E-11

L2069y 31e256E-11 L2373720652E~11 L2L67442908F-11 L2521858983€E~11 .2595574171£-11

IS VEFIAEE R L2TLRTOGLTRE-TT T 2812129036811 .2891847065E-11 . 2966267546E-11

LAC54946157FE-11  L3114407127E-11  .318E126118E-11 . 3262547382E-11 e 23362666C2E-11 CZLTUEEBDATE-TS
" . . . . Tab le A2_2 . .- - ‘.- . —‘. . ] v e e s —— _‘v.‘.......__. [ ’ :

RM4, Recovery Rate Averaged, FTMP, permanent failures

T = 3 ' ' i

nax 0 sec :

N =15, N =9, N, =5 ~



L6

tie

CLMESGSTUABTE-TS

JOSALEGEATTC~T8

LU Y0124 E-4
L2SH6FYREATE-TS
L 3G4Y5 3523 F=14
LEEPTELIY100E~T4
L IS509516370E-T4
LHTTERDOSSGT1E~T4
.1224145553€-13

LAy TRV R3¢
e T79 1516y E-30
ScSOILRTLI0 -2

STCE3321I5HE=-LG.

L1371574050F-2¢
L2370370958€E-28
LITAL3T0156F=2¢
VSRR ST
RSP L RS F Y L

o,
LIEEASTQ457E-TS

JOBAETOLA1TE=T5

CHASOLIUTIS T4

LP28568133570-14
L39494532523e-14
L562356312RF-14
LPEEDS163THE=T4
PR FRITLY R )
L1024 165553E-13

“"Table A2-3

_RM4, Recovery Rate Averaged , FIMP, permanent failures .. . . ...

T o=
max

SAGHATGAZNRE=-TT
2376508436615

CLIGCNCALTIP2F -
L16516743118-14

L 2r1P23RADSDI =14
LL2B2146401E-14
.5991284928E-14
LTYYNSS0494E<14

21029094231€6-137

~1276383338¢~13

LEEN0Z21654E-33
CARFEDPGETETE-ZD
L116%759852E-29
359564 (53SE-2Y

.51312005656-29

£154302370z2t-28
L261559GLLRE-ZE
LADCAT0N01 528
LEDGITRRNSGE-28
e 545275064 E-28

LCARE3DL2S5EE-17
L237USORLREE=15
LTOLECEE312E-15
L1651676311E=-14
LPR1ZIEE0SOE~14
LL2621464016-14
L5991284G2RE~14
L799055G494E=-14
L1025064234£-13

L1276353338E-13

800 msec .. ...

Lr671030272E-16
L2250620100E-15

LGV ETLC0E-1S

L1860211R42E-14

LEOTO528356F=-14"

LASESYTTRLTE-14
~6269827739E-14
LO042201174L7E-14

.1072360108€6-13

. 1329595703E~13

. 7022321359E-22
.3012280753€~30
S1517G37413E-29

43138056938 -29
L9BLENGT2TE~29
LA72F15591CL-28
L2RTETS 2428 £-28
CALLT71GIG30E-28
C6504297C0RE-28

«9115243736-23

L2671039272E-16

L323067C100E-15
L93TS2ETLI0E~15
LAIRET211042E-14
V30795243546 ~14
ASB5917347E-14
L6369B27739F=14
LEL22011747E-14

L0736 0105E-13 T

.1329595703€E-13

L595339219%E-16
LL209275885E=15
LA9EAR2TT20-14
L205064644 214
<3358150751F =14
4920808334 E-14
L6759CR3532E-14
L8863665207E~14

112262726 L€-13"
.1383775619E-13

c2372266245E-31
CLEG8G2567CE-30
L1929 354 48E=29
.512000127CE-29
L1065270762E-28
.192715G3R{E~28
«315519301GE=-28
LE1T296115E-28
6B 0L2941RE-2K
.G 709C39443E-28

«5993392193E-16
-4209275885E-15

T .1098122732E-14

L20EGEALLL2E-14
.33581503751¢E-14

A920805334E~14

«6759083532€e~14
L88£3865207€~-14

21122627264E-13 7

. 1383779619€-13

~1062918697#1E-15
93142149228 ~15
LA220506901E- 14
SO31206190EE-T4
e 36481069 24E-14
5266700244~ 4
- 7159015417€E-14
.9316005793€~14

« 1172892489E-13

-1438925037E~13

. 561385708 7E-21

L6401707042E-30
.2408999226E-29 -

-6022380199€E=-29
.1213629931E~-28
c2141324369E-28

~2450557783E-28

.3206025219e-28
o T47B4L325RCE~28

e 1032908967€-27

.1062918981€E-15

.5314214922E~15

1270546921614
L2312R619U8E=14

- 2E4RTR6G24E-14

S L5266700244E-14

L 71590154 17€E=14

.5316005793E=14
ST1728924 59615
.1438925037E-13

L1495029013E-15%

N
"y
P

L1097253562¢E-

L1495C29013E~13

N . . ) -‘= _ .
P 15, Nm " 9 Ng =5



(e
o

——

= (.

.3385032663E-07
«?5456192560E-07
-1158649660E-06
«1545315130€-06

GLTSUM

-1909334741€-06 .

.2245888600E-C¢
-2550887911€-06
-2F21118534E-06
«3054299907E-06

= 0. -
«1941198228E-05
L3649511266E-004
L2060303126€-03
HI6E6EL82516-03

Pw SUM

«1766703255€-02

£3724691786E~C2

LO9035222479E-02

-11€63328173¢E~21
-1822163562&-01

= O.
.1975048555E-05
L3657057459E-04
L2061961776E~03
6568394066 E-03
L17668541E5E=02
L3724916375€~02
L6903477568E=02
.1167354389E=01
L1822194105£-01

Table A2-4

Q+Pwx SUM

RM2, Difference Equation, 50 steps, FTMP, pe;manent-failures

R T IRTETITEON

Uy =
max

N =

~.9805489753E~17

«4226573096E-07

«8365560724€-07"

«1237544552€-C6
-1620093769E-06

.1978985357E~06

-2309528854E~06
«2607802101E~-06
-2873775130E-06
+3096355703€~06

«4L759138931€-0¢8
«4168045621E-05
-5483833559e-04
-2711736889€e~-03
.8550224089€~03
.2076798540E~-02
.4251986172€-02
- 7714874595E~02
.1279309687e~01
-1978650092E-01

L4759138922E~08

.4210291352€~05

.5492199120E-04
L2712974433E-03
LE551244183E-03
.2076996439€-02
.4252217125€-02
.77150753756-02
.1279338389€~01
.1978681G56€=-01

1000 hrs

“

 i1693924340E-06
.2047499543E-06

~8497678733€-08
.50608212717E-07
«9179701551€-07
-1315701409€-06

«2371875410€-06
.26633012¢602-06

«2918933038E~06

«3136866442E-06

.50184746055-07
.7993809726E-05
.7953561317E-04
.3507444771E-03
.1038731788E~02
.2424970506E~02
.4830808248E-02
.8551116899E-02
L1402968385E-01

.2143833128¢E-01

.5868242478E-07
.8044417939E-05
«7962741019E-04
.3508760472£-03
.1038901181E~02
-2425175656E-02
«4831045435F-02
.8591383229€~02
-1402997575€E-01
»21463864496E~-01

-1697350695e~07
«5893425349E~07
L9958191293€-07
-1393077151€-06

.1766767055E~06

-2114843148E-06
«2432901035€-06
<2717365627E-06
.2965580045€~06

~3175827779€-06

.2406130927€-06
-1409299224€~04
-1119522960E-03
~A4467773750E~03
.1250243017€-02
.2813884752€~02
54638446298E-02
-9534653842E-02
«1534523036F-01
-2317890326E~01

«2575865956E-06
«1415192649€E~-04

.1120531779€-03

L6469166827E-03
.1250419694E~02
.2814096236E~02
.5464089588E-02
.9534925579€-02
.1534552692E~01
.2317922084E~01

«2542526311€-07
«6722012596E-07

.1079060055E-06

' .1469629103E-06
. 1838583104E-046
7.2180983331E-06

«2492579962€-06
«2769976961E-06
-3010705421E-06

«3213234365%E-06

~77095G3040E~06
«2327869381E~04
« 153591594 7E~03
-5613619097E~02
«1492050270E~02
«3246225610€-02
«6153769869£-02

-« 1054789751E-01

«1674186545E-01
-25009897G7e~01

- 7963755671E-06
«2334391393E-04
-15369950076~03
«5615088726E~03
«1492234129E-02

-«3246443708E-02

.6154019127€~02
»T1054817451€E-01

»1674216652E-01

.250102184CE-01

-3249C85830E-06

«2693289394E-01

.2693321885e~01



QLTSUM =

\Oo
o

G+P* SUM =

0. :

 +1325195419E-12
4357064043612
LT270892611€6-12
.1152084618E-11
«1520924678E-11
.1890850612E-11
.2261083217€~11

.1856770529E-12

.2631402412E~11 -

«3C01746037E~11

= 0.
. .5787001456E-26

% SUM

S4629660369E-25

.1562503211E~24
.3703704598E=24
L7233735780E~24
.1250002962E-23
1584955987 E~23
.2962963659E-23
L4218747986E-23

C. ‘
«1325795419€-12
. «43357064043E-12

-7870892611E-12

 .1152084618E~11 "
© .1520924678E~11

«1890a56612E-11
-2261083217€-11
«2631402412€~11
-3001746037E-11

Table A2-5

RM2, Difference E

T . =
max

= 15, N

Ny I

.8526512829€E-22

-5038703579€~12
c8594916446E~12
.12256841036-11
.1594862268E-11
.1964883692E-11
-2335143262E~-11
.2705470067E~11

«3075815837E-11

L4629482749E-28
.1000610904€=25
.6162056456F~25
L1896296757E~24

wH2874945068-24

=9, N

.81370590008+24

.1379214714€-23

.2160000510g~22

.3190785297E-23

.4506303610£-23

.5524508200e-22

«185677052%E-12 _

.5038703579E~12
«8594916446E-12
-1225684103E~11
.159486226EE-11
»19464883692E-11

.2335143262E~11

«270G5470067€~-11
«3075815837e-11

30 sec

B =

< 165692824 4E-13
.2435070124€~12
<5733540017E~12
L9322667619E-12
.1299388862F-11
.166882959%E-11
.2038925169E-11
.2409205677E-11
.2779533391£6-11
L31498%5824€-11

.3703823046E-27

.1587970607£-25
.8000001954E~25
L2274533311E-24

| L4928 64ETLEE=-24
«9112512971E-24

-15170373976-23
«2345044823E~23

.3430006026€-23

-4806624758E-23

-1656928244:-13

.2435070124¢~12

.5733540017E-12

.9322667619E~12
.1299388862E-11
<1668829591£~11
.20389251696-11
.2409205677E=-11
~2779538391E-11
.3149885824E~11

quation, 50 steps, FTMP,

W4598564935E-13
.3049654962€~12
L6438624886E~-12

L1005331336E-%1
«1373175375E-11
1742820003E~-11
«2112973165€~11

- 2483269933E-11

.2853607234E-11
.3223955957E~11

-1250013632€-26
.2370370952E-25
<1017127376E~24
L2700010240E-24
“5632879558E-24

«1663748783E-23

L101€296539=-23

.2540375244E=23

.3680883228FE~23
.5120001185€£-23

 L45985649352-13

-30496549628E-~12

«6438624886E~12

-1005331336E~11

«1373175375E~-11
+1742820003E-11
»2112973165€~-11
«2483266933E-11
.2853607234E~11
+3223955957e~11

.8537373975€E~13
-3692418150€E-12

w7151658466E~12

.1078620695E-11
. 14470253756 ~11
.1816828346E~11
L2187026225E~11
.2557335617E~11
$2927676479E~11

.32928026203E~11"

22962963694E~25
-3374988837E~25
~1270376483E~-24
231754090758~24
.64000G01537E~2¢4
.1129119395€E-23
~18195632483£-23

.2745252898E~23
. «39437046258-23

.S446710672E-23

-8537873975€-~13
«3692418150E-12

715166848 6E~12

.1078620695£-11

-14470253756=-11"

-1816828346€E-11
.2187026225€-11
. 2557335617E-11

W 2927676479E-11

»3298026203£-11

permanent failures

e i e e n e e e

«337209&536E-11

«3787045779E-23

-3372096536£-11



001

GLTSUM

Pe SUM - =

QG4Px SUM

= 0.

«1326953235€-15
.5897558C40€E-15
.1359685030E~14
«2431776849E~14

- +3795863680E-14

+S4427198400E-14
.7361393003E-14
«95L4TE8114E-T4
~1198243204€-13

c.

«1097920375E-30
L87?29151698F-30
£29634574L19E-29
L7023321358€E-29
.1371874039€E~28
.2370370958€-28
L3764315196E-28
«561E657085€E-28
.8(00428316E-28

= 0.

«1326953235€-15
+5897558040E~15
+1359685030E~14
«2431776849E-14
-3795863880E~-14
.5442198409E-14
«7361393003E-14
«9544388114E-14
» 1198243204 E-13

Table A2-6

RM2, Difference Equation, 50 steps, FTMP, permanent failures _

800

T =
max
N, =15, Ny =9, Ny =5
‘/v )“ 5 /‘l \1 < ‘ ) w

o

.1985406071E=~15
«7T190639648E-15
-1550262490E-14
.2681552117e-14
«4102856314E-14
.5804502997E-14
JTT7T7172370E~14
«100118678GE-13

-1249989733€E~13

.2800221654E-33
.1896296767€-30
«1168759852E-29
.3595940535E~29
.8131300865E~29
.1543023702E~28
«26155994038E-28
.4096001015€-28
.6051033050€E~-28
«8545275094E-28

.88002216546~33

-1985406071E-15
w7190639648E-15
«1550262490E-14
«2681552117€~14
.4102856314E~14

"« 5804502997E-14

.7777172370E-14
.1001186780E-13
.1249989733E-13

«1302715905€E-13

L1337260843E~16
£27726160G55E~15
«8607969112E-15
~1752842012€~14
22942926691E-14
+4421061330E-14
L61776474L64E-14
.8202431805€-14
-1048947993E-13
.1302715905€~13

.7023321359€-32
.3012280753E-30
151703 2413E-29
.4313805693£-29
.93480407276-29
.1728153910E-28
.2876752428E-28

"L 4447191932€-28

«6504297908E~28
-9115243736E-28

2 1337260844E-16
.2772616055€E-15
«8607969112E~15
.1752842012E~14
2942926691814
-4421061330E-14
~617764T7464E-14
.8203431805€e-14
< 1042947993E~-13

<A4001335283€-16
«3687652272E-15
~10164868200E-14
«1967341616E-14
».3215822030E~14
L47504033088-14
«6561558842E-14
LE640100829E~14
+1097715637E~13
«1356415136E-13

.2372266245E-31
L4494925670E=30
.1929135448E-29
.51200612706=29
.1068270762E=-28
.1927199380E=-28
.3155193019€~28
.4817296119€-28
.6980429418E~28
-9709039443£-28

.4001335283E-16
-3687652272E-15
.1014868200E~14
~1967341616E-14
.3215822030E-14
«4750403308F-14
.6561558842E~14
.8640100829E~14

C L1097715637E~13

«1356415136E-13

. 7982061983€-16
JAT729599766E-15
«1181192409E~14
.2193680070E-14
-3500160203E~-14
. 5090807178E-14

. «69561646T4E~14

LS087109438E-14
C1147482947E-13
.1411080886£-13

.5618657087E-31
.6401707042E-30
.2408999226E-29
L6022380199E-29
.1213629931€-28
.21413243698-28
.3450557783E-28
.5208025219€-28
L7478432580E-28
.1032908967€-27

. 7982061983E-16

«4729599766E-15
«11811924C1E-14
.2193680070E-14
«3500160203E~-14
«5090807173E~14
«6956164674E-14
.9087109438E~14

«1147482947E-13

»1411080886E~13

v
[

L146670£653£-13

.1097393962E-27

«1466706658E-13



10T

. | ) \S %90: ?7{-' BT+ T 1 "“)esn? TUTY3Eer T jera T TleE=LT M ;
JI6YE3STOSYE-07  L21215045076-07 .25440140958=07 .2965851159E-07 [33869Y78953E-07
35073558794 E=07 .46226950213E«07 .4645711087E=-07 .5063597778E~07 = .5480565251€-07
58965672006-07 .6311556164E-07 .672548B3633E~07 .7138300157E-07  .7549955443E-07
.7960398457E-07 .8369577509€-07 .B777440346E~07 .9183934232E~07 | .9589006029E~07
.9992602275E~07 .10394669256~06 .1079515306E~06 .11193999696-06 .1159115505E-06

-1198656508E-06
L1393555020E~06

S .1583268679E-06

L1767211742€-06

.1238017578e~06
.1431935992E-06
.1620558289¢-06
.1803244457E-06

-1277193325¢-06
-1476G105042E-06
L1657590342E-06
.1839015374F~06

-13161783776-06
.150805695CE-C6
.1694379867€-06
.1874519843E-06

.1354967384£-06
.1545786539E-06
.17309219528~C6
.1909753287€-06

L1044711198E~06 .19793891476~06 .2013782781E-06 .20478878242-06 .2081700083E-06 .
L2115215445E-06 .2148429881E~06 .2181339446E-06" .2213940281E-05 .2246228614E-06
- L2278200759E-06 .23098531216-06 .2341182194E-06 .23721845606-06 .2402856895€-06
.2433155964E-06 .2463198627E-06 .2492B61834E~06 .25221826296~06 .2551158149€-06 ; —
2579785626 E~06 .2608062385E~06 J2635985845E~06 .2663553518E~06 .2690763014E-06
L2717612033E-06 .2744098373E-06 .2770219924€~06 .279597467DE~06 .2B21360692€E-06
J2BLEZTE161E-06 .2871019344E-06 .2B95288600E-06 .2919182383E~06 .2942699237E-06
L2965837800€-06 .2988596502E-06 L30106975063e-06 .3032671495E-06 ,30545851G0E-06
3C75814970E-06 .3096660287E~06 _ .3117120320£-06 .3137194428E-06 ,31568B2055E-06
L3176182734E-06 - .3195096083E6-06. .3213621805€-06 .3231759688E-06 .3249509604E-06 .3266871506E-06
P SUM = 0. L7416532601€-09  ,475913B9316~08 .1779874211E-07 .SO184746N5€~07 _
L1173999557E=06 .24061309276~06 = .4471556002E-06 .77095030408-06 .1252894285€~05
1961198228605 2891684464 16-05 .61680456216~05 .5842066421€~-05 .7993809726€-05

SALT71176954E~C4
L3649511266E-04
94688732798-04
.2060863126E-03
3665749372E-03
.6966848751E-03
-1140857¢88E-02
-1766703255€-02
2614167695E-02

21409299224e-04
4495253905604
.1119532960€~03
.2369370749E-03

L6 7773750E-03 -

.7728312951€~03
.1250243017€-C2
.1917156731€-02
.2R13884752€-02

~1824316797€~04
~5483833559E~-04
.1315209866E~03
.2711736289¢-03
-5016162015€~03
.8550224089E~03
.1367201484E-02
«2076798540€=-02
.3024458363€~02

2327669381604
.6631050132E-04
»1535915947e~03
.3090279056E-03
-5613619097€~03
94355534 74E-03
.1492050270€-02
.2245959157€-02
+3246225610€E-02

.2931621025€~04
-7953561317E-04
.1783728618E-03
«»3507444771E-03
.6262908290E~03
.1038731788E-02
.1625109758€-02
«24249709C6E-02
«3479524115E-02

L3724651786E-02 .3982066563E~-02 .4251986172E-02 .4534787879E=02 .4830808248E-02 o
LS1403E2903E-02 .5463846298E~02 LS5801531480E~02 .6153769869E-02 .6520891035€~02
.6903222479E-02 .7301089422E~02 .77148145956-02 .8144718038€~02 .8591116899e-02
.9054325238€-02 .95346538426-02 .1003241004E-01 .1054789751€-01 .1108141613E-01

.1402968385E-01

.1163326178E-01 .1220372619E-01 .1279309681E-01 .1340165658e~01

.1467745222€~01 .1534523036E-01 .1603328194E-01 .1674186545E-01 .1747123407E-01

.1822163562E-01 .1899331236€-01 .1978650092€-0% .2060143221€-01 .2143833128€-01 e

.2229741726E~01 .2317890326E-01 .2408299626E~01 .2500989707E-01 .2595980023E~01 .2693289394E~-01
Tqepx SUM £ O J7416532552E~09 .9013134766E~08 .2630150C8CF-07 . .6293078779E~07

.

T1343535263E-06

.2616281377€-06

L4725957411€-06

.8006088156E-06

.1286764074€E-05

1979271816805 .29339S3943E~05 L4214502732E~05 .589270239R€-0S .8048615379E~05
1077073521604  .1415610780€-04 .18310422816-04 .23348076R1E-04 .2939220980E6-04
L3657471665E-04 .45036234836-04 .5492611000E~04 .6640234066E-04 .7963150323E~04
| L9478865881E~04 .1120572427E-03 .1316289381E-03  .1537035347E~N3 . 1784887734E-03
2062001783E-03 .2370408767€~03 .2713014082€~03  .3091595234E-03 .3508799738e~03
3067142927603  .44602056R6E-03. .5017632120E~03 .5615127154E-03  .6264454077E~03
JEOLRLI2DLOE-03  .7729933509E~-03 .8551881679€-03 .9437247854€-03 .1038904BECE-02
J1141056410E-02 . 12504233416-02 J13673853856-02 .1492237722€-02. .1625300733€e-02
LAT66897726E-02 .1917354670E-02 L2076999919E-02 .2246163946E~02 .2425179076E-02
S 2614379216E-02 .2814099S95E-02 .3024676497€-02 .3246447004E-02 .3479748738E~02
37249194606 E-02 .3982297S48E-02 .4252220290€~02 .4535025097E~02 .4831048533e-02
.5140626223€-02 .S46L092618E-~02  .SBO1780766€-02 .6154022088F~02 .6521146151€~02
o L6903450458 F~02 .7301350228E-G2 .7715D7&193E-02 .B144984393E-02 .8591385975E-02
.9054596999E~02 .$534928252€-02 .1003265706E-01 .1054817711E-01 ,1108169826E~01 T
«1163354641€-01  ,1220401330€-01  .1279338434E-01 .1340194850F-01  ,1402997812E~01
C1467774880E6-01 .1534552922E~01 .1603358304E-01 ,1674216874E-01 .1747153953E~01
J1822194320E=-01 .1899362203E-01 .19786812636~01 .2060174593E~01 .2143864697E~01
.2229773488€-01 .23179222766-01 .24083317626-01 .25010220256-01 .2596012519€-01 .2693322063€~01
Table A2-7 . .
RM2, Difference Equation, 100 steps T =- 1000 hrs N =15, N = 8, NB = 4
m

? - max P
FTMP, permanent failures ’ : :



(A

hercnd

QLTSuUN = 0.
.3910134877€=13
.1466534067E-12
.2905763729E~12
JA53R28T19RE-T2

- L62735346968E=12
LA063350776E~12
.9882038640E-12
L11714516038-11

.1355898812E-11

.1540581525E=11

T 1725495684 E-11

> .1910532840€~11
; .2095635359€~11
I .2280772612E-11
.2465928318E~11
.2651693829E-11

* .2836264545E-11

3021438024E-11"

B .3206612967E-11

pr SUM = C.
’ ’ 7233936865€E=27
LS787001456€E=26
.1953120643E=25
L4629660369E-25
9042236012E-25
L15625C3711E~24
T T (2481204065 €-24
L3703704598E-24
.527345C010E-24
.7233788780€E~24
0628190769 E~24
.1250002962E=23
L15B9264642E-23
.1684955987€-23
.244141203CE~23
.2962963659E~23
+3553908963E-23
L42187L7986E-23
L4961663703E-23

QePx SUM = 0.
. .3910134877E~13
L1466534067E~12

N .2905763729€E-12
AS536287198E-12
6273536968E-12
BR63380776E-12
+9882238¢40E~-12
.1171651603E~11

oo .1355868812E=11 .1392808942E~11 .1429733942E-11 .14666720466E-11
J1S40581525€-11 .1577550320€-11 .1614527018E-11 .1651510679E-11
. L1725455684E-1T .1762495656F-11 .1799499827E-11  _1836507699€E~11
T, .1910532840E-11 .1947549380E-11 .19845681516-11 .2021588890F-11
.2095635359E=11 .2132660703€E-11 .2169687233€~17 .2206714808E~11
.2280772612€6=11 .2317802634E~11 .2354833286E-11 .2391864494E-11
- ~ 2465928318 E=11 .2502960826E-11 .2539993669E-11 - .2577026806E~11
.2651093829E=11 J26RE127657E=11 .2725161662E=11 .2762195824E-91
2836264545E=11 .2873299074E-11 .2910333696E~11 .2947368402€-11
.3021438024E=11 .3058472924E~11 .3095507874E-11 .3132542868E-11
.3206612967E-11 .3243648063E-11 .3280683186E~11 .3317718332E-11
Table A2-8 L
RM2, Difference Equation, 100 step Tmax = 30 sec
FETMP, permanent failures
1 ) B JAE l ol ) B A

-.4263256415€-22
«5646117127€-13
.1732321622e-12
«3220545461E=12
LABTOI06966E-12
L6628194689F-12
LBA25392609%E-12
L1024815¢95E~-1

.« 12085451346E-11
-1392808942€E-11
»1577550320€-11
1762495656 €~11
.1947549380€-11
.2132660703E-11
.2317802634€-11
.2502960826E-11
.2688127657€E~-11
L2873299074E~11
+3058472924€-11

V +3243648063E-11

\

5786853437€-29
L1250013632E-26
L77026601428-26
L2370370952E-25
.5359400792€-25
21017127376E~24
+17240184C1E-24
.2700010246€-24
.398E481649E-24
.5632879556€E-24
<T676588404E-24
+1016296539€~23
+1313549832E-23
.1663748783E~23
.2071245635E~23
.2540375244€-23
«3075468258€-23
-3680883228€E~-23
«4360951965E~23
.512CC01189€E~-23

-.4263255836€~22
2 5646117127€-13
.17323216228~12
»3220545661€-12
~4879106966E-12
.6628194689€-12
.B4253G2693E~12
«1024818895¢€~11
+1208451346E-11

L44003322128-14
WP7615771647E-13
.2010527730E-12
.3541927055E-12
.5223434241€-12
LH9BLTTHLHOF-T2
LR?788365272¢-12
L1061460575€-11
. 1245279068E-11
.1429733942¢=-11
«1614527078E~11
«1799499827E-11
.1984568151€-11
.2169687233€-11
.2354833286E-11
«2539993669£-11
.2725161662E-11
.2910333696€-11
»3095507874£-11
.3280683186¢-11

J4b629482749€E~28
L1984963261E-26
.1000010904€-25
2BL3166646E-25
L6162056456E-25
L1130069522E-24
~1896296757E~24

".2931316179F-24"

L4287494506€-24
.6008280995E-24
.8137059C00€E~24
.107171E405€-23
«1379214774E-23
.1740531186£~23
.2160000510E-23
.2641977293€-23
+31906785297¢€~23
.3810783541E-23
.4506303610E~23
+.5281671938€-23

L4409338212¢€~14
L7615771647E-13
.2010527730€E-12
.3541927055€-12
.5223434241E-12
.6984716480E-12
.8788395272€-12
-1061460575¢F-11
«1245279068¢8-11

.1269397948E-13
£9791346828F-13
.2299677528E-1¢
«38691246908-72
.5570852460E-12
LT3428809546€-12
.9152270858€E~12
2109R151450E-11
L1282131448E-11
.1466672046E-11
.1651510679E-11
1836507699611
.2021588890E~11
.2206714808E-11
22391864494E-11
-2577026806E-11
«2762195824E-11
+2947368402E~11
+3132542868E-11
.3317718332€~11

.1562583655€-27
2962963694826
«1271421231€-25
+3374988837E-25
~7041099472E~25
.1270376483E~24
.207968599CE-24

+3175469075€-24

4 601117753E~24
-6400001537E-¢4
+B8615584785€E~24
.1129119395E~c3
.1447032328£~23
«1819633483F-23
-2251255332€-23
$2746252898€-23
».3308959695£-23
«3943704625E-23
<4654849634E~23
25446710672E-23

«1269397948E-13
«9791346828E~13
.2299677528E-12
.3869124690E-12
.5570852460E-12
«7342880956E~12
.9152270858€-12
.1098151650E-11
-1282131448E-11

243931653213
.12148386%4E-12
.259847%310E-12
L420944T7637E-12
.5920994533E=-12
L7702493029E=12
.951691577CE-12

«11342834812E-17.

.1319005556E-11
«150362169RE~11
.1688500478E~11

T.1873518833e-11

205861136 1E-11
«2243743304E-11
.2428896191E~-11
.2614060203E-11
-2799230124E~11
.2984403121€E~-11
»3169577900€~11
«3354753498€E-11

«3703R23046€-27
24218736053E-26
»1587970607€E~25
~3969363076E-25
.8000001954E~25
«1411405475E«24
227453331124

«3432816144E-24

492964514 6E-24
-6808388395£-24
.9112512971€-24
.1188539384£-23
-1517037397€~23
.1901096843€-23
«2345044823E-23
. 2853236779E-23
«3430006026E-23
L4079681199E~23
<4B06624758E-23

5615166619823

\

-2439316532E-13
«1214838694E-12
+2598471310€-12
»4201447637E-12
»5920994533€-12
-7702493029E~12
«9516915770E-12

"e11348836128~11

.1319005556Ee-11
.1503621692E-11
- 1688500478E-11
.1873518833€E-11
.2058611361E-11
«2243743304E-11
.26428896191E-11
»26140£0203E-11
.2799230124E~11
.2984403181E-11
«3169577900E-11
«3354753498E~11

.3391788683E-11

-ST87045779€-23

+3391788683e~11

N =15, N =9, N



€0T

eLTISUM. = 0

Px SUM =0

N

S I

L - -
S3336422805E-16 L49924669879E~16

L1491860R26E-15
#3459323976E~15
6221426848 E=-15
.G764210251E-15
«1407415801E-14
+1013813370e-14
«24943323564E-14
<3147719702E-14
J3E72747939E-14
S4668213216E-14
+5532933885E-14
~6L65TLILLTE-T4
27465519737E~14
.8531124275E-14
.9661461730C-14
LA10E5544947E-13
.1211202313E-13
«1343013628E-13 |

:13726004685'31
.1097920375£~30
.3703112535E-3C

- «8779151698¢€-3C

Q+Pe SUR = O

Table A2-9

RM2, Difference Equation, 100..steps .

-1714842549€-29
.2963437419E-29
4704754244E-29
.7023321358€-29
.1000053540€~28
+1371874039E~28
.1825709599£~-28
L2370370958€-28
.3013829356€-28
L3764319196E~28
J4629482749E-28
.5618657085E~28
«6739560807E-28
.8000428316E~28
.9408543977€-28

<3336622803e~1¢6
-1491830826E-15
+3459323976E-15
«6221426848E-15
.9764210251E-15
<1607415R01€-14
.1913813370€-14
2494332354 E-14
«3147719702¢8~14
+3872747939E-14
S4668213216E-14
«5532633885E~14
H465TLILLTE=T4
LT465519737E~14
«8531124275E=~14
L9E61461730E-14
«1085544947E-13
+1211202313€~13
»1343013628E-13

Y

L1621107244F~15
L3945626621E-15
L6B6796T652E-15
.1056525206E-14
.15027045316-14
.2024027939E-14
.2619219988E-14
L3287032931€-14
S4026244156E-14
.4835654353E-14
.5714086179E~14
.66603832616-14
L76734094206-14
L8752048C44E-14
.9895201575E~14
.1110179107€-13
.1237075577£=13
.1370105281E-13

.1100027707£-33
L2372266245E-31
.1460312956€=30
.4494925670E-30
.1016412608E-29
LT929135448€~29
.3265993459E-29
.5120001270£-29
L7563791314£-29
.1068270762E-28
J1455635617£-28
.1927199330¢£-28
L2490973714E-28
.3155193019¢6-28
L3927561044E~28
L4817296119E-28
.5832174109E~28
.6980429418£=28
.8269424729E~28
.9709039443E-28

.1100027707€~33

ZL99BLL9879E~T6 -

. 1821107244E-15
.3948626621E=15
.6867967652E-15
.1056525206€E~14
150270453114
.2024027939€E-14
.2619219G88E~14
.3287032931E-14
<4026244156E-14
L4835654353€E-14
«S5714086179E-14
L666(C3R3261E~14
.7673409420E-14
875204 8044E-14
.9895201575E-14
.111017¢107e~13
.1237075577E-13
.1370105281€-13

FTMP, permanent failures

. P

stnof(rwlar-wr
LHOFERII209E~16
2182581658815
LALEO60N3ERE-TS
T545624786E~15
L1139687307E-14
1600998924E-14
213719716614
L2747012377E-14
L3429202017E~14
L4182548261E-14
.5005856289E-14
.5897953019E-14
L685768617TE-14
L7883923541E-14
.8575552348E=14

" e10131478ECF~13

«11350627628-13
.126319461656~13
»1397432155€E~13

.8800221654€-33
«3762771934E-31
-1896296767€-38
+5392257117E-30
.1168759552€~29
.2159808695£~-29
.3595940535¢€-29
+5558989916€-29
-8131300865E-29
.1139289201F-28
.1543023702¢~28
.2032382303¢E~28
.2615599408E~28
L3300436869F-28
-4096001C15€-28
.5010121608¢€-28
.6051033050€-28
o7226172974E~-28
.8545275094€-28
-1001586601E-27

-3349778548E~17
<6988813229E-16
.2182581658E~15
L4469600368E-15
L7545624786E-15
-113968730G7E~14
.1600998924€~14
«2137197166E-14
«2747012377E~14
.34292020617€-14
LAh182548261E~14
.5005856289E~14

T .5897953D19E~14

L6857686177E~14
< 7883923541614
«8975552348¢E~14
«1013147880€-13
+1135042762E-13
«12631941658-13

«1397438155E-13

\

')7003&rhz}7[‘1v

JIIDELTLS503E-16
«2576186650F-15
L5022132687E~%5
.8254289518E-15
»1225896766E-14
.1702288686E-14
.2253310985€-14
L2877699665E-14

.3574217294E-14.

-4341650769E~14
«5178809706E-14
.6084525253E-14
+T057649198E-14
.8097053259E-14
.9201628500E~14
J10370278486E~13
«11606195072E-13
»1289557252E~"3
«1425011440€E~-13

«2960595853€~32
«5618657087E~-31
-2411419310€-30
640170704 2E-30
.1335C60025€-29
£2408999226E-29
+3943691275€~29
.6022380199¢E-29
.8724563594E-29
.1213629931E-28
«1633R841133£~28
.2141324369E~28
»2743896232E28
+3450557783€E-28
-4269189311E-28
.5208025219E~28
26274574721E-28
J7478432580E-28
-8827192763E-28
.1032908967€-27

.1003608237€-16
L 93064 74503E-16
£2576186650E-15
-5022132667€-15
.8254289518E~-15
L1225896765E~14
.1702288686E~14
.2253310985€E-14
«2877699665E~14
«3574217294€-14
«4341650769€-14

T +5178809706E-94

-6084525257E~14
7057649198814
.8097053259E-14
.9201628500€-14
-1037028486E-13
.1160195072E-13
.1289557252E-13
+14250114405-13

T -—. .=-8090 mscc---
max

e, L

4%0047F31J3E'10
3195020969615
3001805867615
. 5606111804815
«89938538N9E=-15
+1315143081E-14
.1806563568E~14
.2372359374E-14
+3011272033e-14
.3722069133E~14
4503542227614
-53545053216-14
.6273793758E~14
. 7260263363E-14
LB312789764E-14
L943026783RE=14
«1061161125E-13
-11855752€0£~13
«1316164013E-13
~1452824326E-13

-7023321359€-32
~8002133803E-31
«3012280753E~30
.7526075205€~30
15170374 13€-29
e 2676655462829
«4313805693£-29
«6509230988E-29
«9348040727E-29
«1291136209E-28
. 1728153910E+-28
.2253725139E-28
L2876752428E-28
+36051632256~28
L44471919326-28
+5410415977E-28
.6504297908E-28
<7736495694E-28
»9115243736E-28
106477447 1E-27

20045855836 ~16
+1195020969€~15
.30018CSB67E-1S
«5606111804E-15
«8993853809E-15
-1315143081€E-14
.1806563568E~14

L2372359374E-14

.3011272033E-14
.3722069133E~14
L4503542227E~14
.5354505321E~14
L8273793758E~14
.7260263363E-14
L8312789764E-14
.9430267838E~14
<1061161125E=13

© < 1185575200E~13

+1316164013E-13
= 1452824326E~-13

1 -

-1480876007€~13

-1097393962£E-27

-1480876007E~13

e Nz 1B N =9, -N
p [4 m - ’

B

5



Vot

S [ e

T T s I T

B e i B e T R R P . .

CELISUN = C..- e LA551770786E~08. .1472789133€~07 .. .2233366275€~07..

. A“C?U’AbeE 07 J4979310213E-07 .57415163467E=07 .67216025603€-07 .7511826810E~07
.LASGQTOA?UE =07  .9253164425€~07 .1018784716E-06 ,1098566208E-06 .1190367742E-06

s v e .12?09637&9E-06~~.1361591421E-06--.1442459568F-06mm.153?051633F-06--.16131224945-06-~ -
1701764563606 .1782940049C-06 .1870666436F-06 .1951918190E~06 .2038813245E-06 "
L2120G061259E-06 .22061804L9CE~06 .2287371881F-06 .2372762918E~C6 .2453850845E~-06 _ .

e . .Z5385S4273E-06 .2619496985t=06 .270N3547058E~06 ..2784307047E-C6. G286773230SE~D6 o e e e
LPGLERTSS66E-06  .3031099249E~06 .31113947456-06 .3193635732E-056  .3273654338E-06 - :
L2355324825E-06 L 3435041548E-06 .3516155679E~-06 .3595540934E-056 ,367610378DE~06

e a3 755134336E-716——.3835148968EF~06-—23913800813F=06-—.3993267336E-06-.4071516600€~ 06‘_.4150k321645w06~

- PeSUN =.C. . 6852144 684E=17 . .1525528285F=14 . L3791191622€6~13... .3692577483E-12 ..o o o n oL
2147530402 E=11  LOD1516RC4RE=-11 3020543503 €E-10  .85317C008RE-10 214959032909 '
LLETSTAL262E-05  .1020237507E~08 .1997974G82E~38 . 3700599994F-0C8 ,6536415855E~78 - - :

— o 1O ESELTHESTT »;18132993805-01mﬂ.2875445533F-O7mw.6435091432E-07~w.66?36702&35-07 R -
LOR21E64330E=N7 .14148732315-06 .2007175755¢-06 .2796782007E-C6 .3838508437€E-06
L5195S78927E-06 .6942991837€-06 .9168972719€=06 ,1197650829E-05 .15468495950£-05 :

- e J1983174741E-05 . .25174610216E=05 .31690911170-05 _..3958453472E=05. b OINBR279IBLE=NS (o e e s
LHULLU90D978E-NS  .73943526106=05 .8997674545E=-05 .1086801991E-04 .1306491308€~04 '
Li56£354909E-G4  L1859050441F-04 .2201594127E~04 .25954825836=04 .3046662450E-04

-~ W3561581271E-04 — 14710742 7E=064 — 48107490500 -04 . 5560477115604 5404836219E=-04.. “.73529506165—34_

- Ge+Px SUM  =-0. - . «4551770793F=~ 08 e 1472789286 F=07.-.2233370066E~07-. .3229710425E=07 — e s+ el
60022?9442E ﬂ? LL9R02117T30E-07  .5764536911E-07  .6730184303E-07 .7533322713E~-07 _
LB5C5221562E=-07 .9355188176E=07 .1038364466E-06 .1135572208E=06 .1255731900E-06 : i

L~mm—w~—w~~«-u1384769631E-06—~.15429213595-06-.17 30004122E-06 219755607 76E~06 - ,2280489514E~06.— : :
J2683930996E-C6 .3199813280E-06 .3877842190E-06 .474L8700197E-06 .5877321682€-06
7315660187E=06 .9149172377E-06 L1145634460€-05 .143&9271215-05 .1793881034E-05

)
S

P
5 i, ézm

- e 2237030169E~05
LE33E918535E=05

T697462546E-05

~a2776360517E-05 .- .3439445R23F=05.
L9301814019E-05

5195052560E-05
.1339227851E-04 B

4236824177E-C5 ...
.1118738349E-C4

e o i —.— PP s = o
0 v A

L1595916177E=-04 .18934007560-04 .2236755626F-04 .2631437992F-04 .30834234K8F-04
“”'w3599112614E-04-'.4185458927E!CL~".484088?858(’04---5600409789E-0A~ 6465551385&-04.—q739ALSh93SE-0L"
Table A2-10 o
Form 1, Recovery Distribution Averaged FTMP, permanent.failures - e S
max = 1000 hrs _ :

-2, Ny 5 1T IT l*Ti‘

=

- o }7___:___' . "’r,__'. } e [ 7 ) -

J3229673490E =07 .. . e e



S0T

| SO P SR SN ES A J S S SR SR ) | 1 1 ;
QL'ISW = 0. o 4445293693E 10 - .1481320702€F~09 .2222244882e~-09 ,3258789051E~09
- 3999876 354 -En09-—e5036173641E=09 ,S57774623787£~09 —.5813474476E~09 ... 75548387186E~09
.8590691560E~09 .9332266556E=-09 .1036782490E-D8 .111095619CE-08 .1214487449E-08
.1288677322E~08  .1392184034E~08 .1466390053E~08 .1569872244E=-0F ,16440943R82E=08
ER s 1767552084 F=08. .. 1821790311E6-08. ...1925223550F=08 ... .1999477839F~08 .. ,2102E86643F~08 oo i ioe
J2177156967E-08 2280541364 E~08 ,2354827695E=-08 ,24SR187714E=-N8  ,2532493024E=08
«2635825692E~08 .2710143954E-08 .2813455299E-08 .2887789486E~08 .2991076535€6~08
- ww30656266?0£~08‘m13168689601E~08~m,3243055356£f38-~13346293893E-08n«.34206756955-08
.3523890024E~08 .3598287637E-08 .3701477782E~-08 .37758911836~-08 .3879057171€~08
.39534863345-08 .4056628192E-08 .4131073088F~08 .4234190845E-08 .4308651448& 08 44117451305—08
P* SUV = 0. L7999995363E-26 .1279998455E=24 . 5479988434E-24 .20479951105-33 :
_— 4999985002 E-23-—,10367962756=22.— . 192079194 1E-22 .. 32767842 58E-22—.. 5248771653622 —— .
.7999951973€-22 .1171272273E-21 .16588680616-21 .2284862177E~21 .3073254194E+21
LL046953560E~21 .5242829661E-21 .6681611850E-21 .8397989295E~21 .1042556178E~-20
e e e o0 1 27 G 9 B4 664 E=20-...0 155582 8399E~20 ... . 1874023270E-20.-...2238697114E=20 ..a2654169783E =20 oo ey
.3124953133E-20 .3655750976E-20 .4251459122E~20 .491716539N€~20. .5658149568F=-20 :
L64758333656-20 .7382030587E-20" .8388446934E-20 . J94871RQTISTE=20 . [1069046991E-19
- ~12CL474793E-19-- . 1343663781E~-19~- . 1499295518E~19. . 166807076 7E~19....1850709493E-19 —
L20467950854E-19 ,226055319GE=-19 .2489294069E~19  .27349702462E-19 .2998397639E~19
.3280611434E -19 -.35818659415 19 .39036367195 19 .42466104955 -19 .46117052185 -19 . .A999850007E-19
T@+P* SUM = 0. L44LS293693E-10 .1481320702€E~-09 .222224488?? 09 .3258789051€-09
ey 3999876 354 £09--— 503617364 16~09-—. 5777423787 F-09-- . 68134744 76E-09— . 7554 8871 6E~09 —
L859C691560E209 .9332266556E~09  .1036782490E-28 - .1110956190E=~C8 .1214487449E~08
-1238577322E-08 .1392184034E-08 .,146639C053E-08 .1569872246E~08 .1644094382E-08
1747552084 E=08—-,1821790311E-08—. 1925223550608 —.1999477839E-08 .. 2102886643E-08
L2177156967E-08 ,2280541364E-08 .2354827695E-08 .2458187714E-08 ,2532490724E-08
.2635825692€~08 .2710143054E~08 .2813455299E~08 ,2887789484E~02  .2991076535E-08
+3065626620€~08-—.3168689401E=-08 —.3243055356F~08 - .334629389RE~02-- ,3420675695E~08 —— -
-3523890024€~-08 .3598287637€-08 .3701477782E-08 .3775891133E-C8 .3879057171E-08
«29536486334E-08 .4056628192€-08 .4131073088E-08 .6?34190345E-08 -4308651448E-08 - .4411745130E-08
Table A2-11 ’ :
Form l Recovery Dlstrlbutlon Averaged, FTMP, permanent failures . .
T = 10 hrs- ' '
. max . .
S < - e 2 e e e 55 e o et
N'ﬁ‘ ‘ ‘ m R B B T me T s ————— T Y



. s R et e an e on w4 vt o pame i e e . S o s A M e e Ao I s NS e ¥
O U IUURE ISP W SRRSO M - - . ) < o

N

‘
. [ Cie ke et pea e e e o e s s et ~ mrnea it e ¢ s ————r——— —r——

LGLTSUM = . T .73648106606-14 .2760227927E-13 .5410603592E-13 .8689526314E«13 _
| S1222209079€=12 .16167244726=12 .2023691731E=12 .2463832008E-12 .2911048388E-12 ‘
L oo eeeen 3387600837 E=12.- 3868287 763E=12 ... 43750127 16E-12. ... 4885615835E=12. 5420431746612 . _______ }L_._

.5955658022E-12 .6514489344E-12 .7072310686E=12 .7652389519F-12 .8230223700€-12
LAR29TL6199E-12  ,9424724656E£-12 .1004035696€-11  .1065167151€-11  .1128212316E-11
it e e m.119C73938?E-11. .1255098882E-11 . .1318863740E-11 . .1384388932E~11 . .1449251402E-11 ... S

151581(673E 11 - .1581647013€-11 .1649123050€~11  ,171582295&8E-11 .1784112271E-11 ‘ ”"bé.
: ' S1578094F~11 ,192058&718E-11 .1988733846E-11 .2058384215E 11 .21271?18335 11 : . .
PONS P — -~a.219(5496035 11w«.2g66631582ﬁ 11.“.233735¢593& 11_.2407108506E~11....2478275850E-11

[254E52106E-11 .2620015312E-11 . 2690564378E=11 .2762478681E-11  .2833358400€-11 .2905584098E-11

© e — m— A b ap— ey Seier o e e

Fpa SUNM = C. .3857861493€E~38 .6173104715E-37 .3125045442E=36 .9876566472E -36
: «2411245669€~-35  5000072704£-325 .92631767558-35 .1580247434E-364  .2531238844E-34
..o 3858058857 E-34 ., 5648557702E~34...8000002632E-34...1101887181€~33._..1482108279E~33.
.1953131193€~-33 ,2528395892E-33 .3222253779t-33  .40S50020513€~33 ,5027829288E~33
-61725841529F~33  ,7503112225F-33 .9037692305F-33 .1079635842E~32 _.1280000419€E~32
e s e 215070388 18E-32 1763031049632 -..2050316407E-32.....237135879R€-32  .2728704460E=-32 oo
.31250L39900¢t8-32 .3562972882E 32 .4045433416E=32 '.65753080786-72 «5155631890€~32 . i
JS7BYL57237E-32 L6480002106E-32 .7230553431£-32 .8D44526835€E-32 ,8925325153€E-32 ' " 3
e o e e s DG T 65 46413E-32- L1090184791E-31.-..1200502826E~31.._.13189836026-31 ....1446025159E~31 . {
L1582030263E=-31 . .1727417341E-31 ,.1882595294€E~31 .20480006451E~-31 ,2224073243£-31 .2411270322E-31

L G4Pr SUM = 0. .7364810660E-14  .2760227927E-13 .5410603592E-13 .8689526314E-13 :

.1222C09079€-12  .1616724472E~12 .2023591731€-12 . .2463832908E-12 . .2911048388E~12 T 1

.338?6“0837E =1 2--a3868287763E~12-.4375912716E-12 .4 885615835E~12-. .5420431746E=12. o b —id

J5955658022E-12 .6516489344€-12 ° . 7072310686E-12 .7652389519e~12 ,8230223700E-12 :

LE829166199F=12 .9424724656E-12 .1004035696€-11  .1065167151E-11  .1128212316€~-11

e VIG7T 937 E-1T L 1255098 882E=11 JI13TERARTLOM=-11  L13R4LTARGI2E6-11 «1449251602E=-11 . e e
S1ST1LBIUOZSE-T1 | L1581647G13E0=-11  J16491230500-11 17158229580 -11  .1784112271€8-11 C

: .1851578094E~-11 19205837186 -11 .1988733845E-11 .2058384215e~11 .2127131833€~11 .

e e e 2 2197549603 E-11 L 2266631552811 - «2337352553E~11..2407108506E~11 .. 247827585081 i i i
.2548452106E-11  .2620015312¢E~11 .26905643785-11 . 276247868 1E-11 .2833358400E-11 .29055840985 11

Pable A2-12
Form 1, Recovery Dlstrlbutlon Averaged, FTMP, permanent fallures

[ - -

: B = 30 secs
max .

N =15, N =

Lo) 1B,

9
i e S Ay SN




LOT

LD S T AR A R S TR S SR S SEa S S SR S B
GLTSUM = 0. 66629938035 17 .2658657”69E 16 .5951080?305 16 .10531325415 15
: «1637434175E~ 15 .2346876172E-15 .3179035639E~15 .4132852726E~15 .5205977132E-15 : ;
'——~_~———.“"~~w6397‘177495 A5 e 77 04889633E=15~-0.9127464042F-15 .. 1066291574F=14._,1231037333E~-14 -
<14067566679E=14 ° ,1593397804E-14 1790718866E~14  .1998653057E-14 ,2216993395E-14 .
L2LLS6ATRN2E=14  L2684473900E~14  .2933344106E-14 .31920R0432E~14 ,3460619584E-14 .
— - e e 3TBEVOTTTLE=TL . L 4026465819F~14.2..4323523960€C~14... L4629886962E-14. 494536894 1E-14 e i
: «52699184658=14  .SH6033533R0E-14  ,5945525019F=14 .6296557528E-14 .665610398CE~14 ' i S
T024090195E=14 . JT40OD4T?S36LE-T14 T7T8SO87768E-14 .B17788G899E-14 ,85787132R6E-14 - : 3

-9828577908E~14--.1026062836E=13.-..,1070027868E~13 et e

L8987523618E~14.—, 9404155566 E=14 —

£1114736954E=13  .1160187560E=13 .1206364036E-13 .1253264129E-13 .1300872466E~13 .1349187064E~-13 -
; P* SU” = 0. 195?1682ﬂ7E 44 .3121476418E°43 1581932360£~42 4994362269842

<1220106658E-417  .2528395898E-41 LAO6ROI05537F-461 799097943 0E~41  .1280455232€~40 .

e 195022761 E=4T. - 285717637 E~40— o 40454 33437E-40 5573401105640 . 7494664879k~40 o o
CLG8TEE319STE-40 L 1272556741E~39 . 1629736692E-39 L, 2048000678E=39 ,2542889940E-39
«3121476418F-39  .3794751826E-39 .45?0153623E-39 .5460240776€E-37 L,6472693500E-39

et e eemrr W TG 21755764 £ -39 89 15248796E-39~ . .1036923130E~38-..1199146381E=38 ..., 1380002745638 o Lo
' .158(247436EFE-38 .1801903981E~-38 , .2045690785E-38 .2313864453E~38 .2607088319€-38
L2927870930F=-38& .3276801084E~38 .3656659334E-38 .4067939282E~38 .4513714744E~38
2H994352268E-32.... 551327 1391E~38 . 60706785516=-38...5670312661E-38._.7312245796E~28

L8000571096F-38 .R8735170821E-38 .9520528389€~38 .1035630960E=37 .1124741539€-37 .1219326725E-37

: G+P* SUM = 0, LH5662993803€E=-17  .2658657(6%E-16 .5951080930€-15 .1053132541E-15 :
: <1637434175E-15 .2345876172E-15 .31790356398=15 .613285272¢6E-15 .5205977132€-15
VO39TLIT7L9E-15 — 770488B9633E~15 .., 9127464042E-15 . 1066291574E=14___,1231037333E=-1A
: ' «1406766679E=-14 .1593397804E~14 .1790718866F-14 .1998653057E-14 ,2216993395E~-14
f J2LA5687802E=14 L2684473900E-14 . .29333441060-14 .3192080432E~14 .3460619584E~14

v s e - on ST 3ETETTTL E=T1h - w b026465819E=14 .~ 4323523960F~14 . 462988696 2E~14....4945368941E~T4—. s e e e
LOPHYITRLLST =4 NGOG 33000 =1h L AQAS4 25010 =14 LAPOASSTS2RE=14  JA6S61039ROE=-14
SAUCHOIUTISE=T4  J76ULLT75564E~14 778508 7768E~14 JBI77BHO89YE=-14  BS787132R6E~14

ey B9 RTP52361BE =T he L GLOLT55566E-14 -, 9828577908E-14 - L1026062836E=13— 1070027868 E=13 i

«1114736954E-13 .11631875606~13 .1206364036€=-13 .1253264129E~13  .1300872466E-13  .1349187064E-13

Table A2-13
Form 1, Recovery Dlstrlbutlon Averaged FTMP, permanent fallures

Tmax 800 mgecs

N, =15, N =9, Ny =5




‘Gers SUM

80T

Q+P%k SUM =

. el

L3157 0 ¢3254E~1¢
s25244L064479E-12
L4724423128E=12
LS601:0413E-1¢
LEAW3TTLIVEE=
LTSS BGGUZE-T

196361001 E~11

L1377944099E-11
«15585(5076E=11

Table A2-14

FTMP, permanent

T T320ER3155E-14

«1SUISEESLEE=12
L3278622529€E-12
509c47E8USTE~T2
L63659250256-12
8711644271812
L1G51555357e-11
« 12321584 €5E-11
. 1413519454€-11
.1565122520€-11

failures

£27305515¢6L-13
L18470708E531-12
L364L584L 6547112
5445160229812
JT72€40%404061L-12
9067697466812
L 1088372822811
.1268733821t-11
«1450336912E-11

£16306978636-11

RM4, Recovery Rate Averaged

T =
max

N =

00

+1157023170E-12
' 2924464207E~12
«4724422612E-12
65401 79653E~12
+B3437691B4E~12
 1015979874E-11
<1196340848E-11
+1377943920E-11
+1558304870E-11

30 sec

«7320682969E-14

+1503968458E-12
¢ 3278622201E-12
«S092477494E-12
+6BP5P24213E~12
+8711943207E-12
+ 105155522511
«1233158306E-11
«1413519270E-11
+1595122319E-11

273055147 1E~13

«18470706%7E-42
+ 36488461 74E~12
44815961 6E-L2
e 7264093566E-12
+P0676963TIE~12
+108837246E5E~11
1268733658E~-11
v1450336722E~11
+1630697667E~11

T L8284975555E-13
2207706397 E=12
L40010335386-%2

" L5816292473E~12
LT61924L4R62E-12
.9425871957E~12
112394817511
.130558512a82e-11

L .1485912267E-11"
L16675153345-11

+S2BAPTE268E~13

+2207706198E-12
+400103311B8E-12

+OBLE2918I2E~12

+761984349E~12
+P435870791E~12
«112394B036E-11
1305581 114E~11
+1483912072E-11
+18667515113E~11

cE36R937347E-13
. Z55RGET70n2F~12
«43LBETOT24E=12
«€6172020724E~12
LP9RENITT25E-12
«9751625461(€E-12
«1160765644E-11
- 134112662%E-11
< 1522729722€E~-11
.1703090687E~11

+B8368936822E~13

+ 255895684 2E-12
+4368870258E~12
¢617Z2020012E~12
+798B01L6763E~12
WP771624191E~12
+11860765496E~11
«1341126445E-11
1522729522E-~11
+1703090460E~11

.17395C8136E-11

+1739907904E-11

Table A2-15

FTMP, permanent failures . Py Pjasl _ _
RM4, Recovery Rate Averaged with — e —=——=—
-Agt
_ P* e
Tmax = 30 sec J P, :
. NOTE: Using the 5%- multiplier affected
Np = 15, N, = 9, Ng =5 ]

the 7th decimal plate.




50T

Gepe Sur o=

o,

1222409154 E~12
L318740G1108E-17
Ov55668573E=-1¢
LEECYTATUYS =T
LTHCLTLO5TTE-T1
L5158 TEL6E-TT
-1851578315&€~11
.2197349675€E~11
.2548452430E-11

JP36481CRGCE-T4

1616224579812
L2B6F2BB(S85F-12
LE5T44EGG58E~12
WML ILT2SEFGE~D
L5599 a1E-1
21581647156 E-11
19205886498 -11
22666318664 E-11

.2620CT5646E=11

Table A2-16 FTMP, permanent failures

QFx%

SUM

RM4, Recovery Distribution

T =
max

N _.=
p

= 0.

L 1222209042E-12
+ 3387600745E~12
+5955667807E~12
+8B29145822E-12
< 1190739330E-11
+1515810592E~11
C1B51577987E~11
«2197349468E~11
+2548451940E-11

30 sec

15, N_ =9, Ny =5

B

+73648BL06861E~14

«161467244486E-42
«28682B7650E-12

+8514489100E-12

«P424724241E-12
+1205098821E-11
»15816469227E~11
«1920588606E-11
+2266631441E-11
+2620015140E-11

Table A2-17 FTMP, permanent failures

RM4, Recovery Distribution

Tmax = 30 sec
N =15, N =
p m

T L2TEL22802FE-13

2023661874t -12
LL27S91%000E-12
L7073 11k ~12
LRG0 EEECTE-T 1

T VA% e BETEEGE~TY

L164912%524580-11
L19887340E7E-11
.2337352885¢6-11
L2690564722E-11

Averaged

A27921E~13

v 202269169 1E-12
sA375PL258LE~L2
«7072310410E-12
«1004035650E~11
«1318863673E-11
«1649122939E-11

+1988733729E~11

«2337352445E-11
«26903564199E-11

Averaged

T .5410€03254E~13

JZ4638330G0E~T2
LURESATER66E-12
J7L523902708-42
L10651472647-11
AFREZECCEEF-11
<17158231€0E=-11
L20583R446€6E-11

24C71088C9E-11

L2762479036E-11

LREFO52ETRIE-1T °
L2991CLFETLE=12 |

5470432275 F=17
LEE30E2452%-17
L 11282124378~
L1466925177 AE =11

LATRGYI2LEF =10

.21271320942-11
L 2478276163E-11
L2R33358766E-11

. P.c:.2
with le —3—3~
“hgt

Q

+541060355065-13

2463832353612

CABBSS15674E-12 542043 1560E~12
$76523B9212E-12 . B230223F57E-12
J1065187102E~11 L 1LiZE212262E~11
L 1384388861E~11 ,1449251526E-11
C17158228462E~11 L 1784112170E-14
(205838409 1E-11 L, 2427131704E~11
< 2407108353E~11 L 24782758918-11
<2762478496E-11 . 2833358207E-11
‘ P. P.C.y
with ¢332
- px e M
J
53
NOTE: Using the px
. J

+BEBIBR6REZTE~LE

$2211048313E-12

2905584475571

« 290558389911

multiplier affected

the 7th decimal place.



011

e

O . .

.1001674270E~09

.3359771587€-09

.1352847874€-08

.24592076480F-08

.3525317172€~08

bL673890670F-08"
TLSTT63B979TE-DE

6956072599108
LB0R5362944E-D8
“9238093253€~08
.104272108G€-07

L12703369397¢-18
. 63909010212¢E-12
.1819626034F-17

.39436936257=17
7289977119817

212174625111 6-16
L1876025952¢E~16

W2743%86564E-16 -

.3845275209¢€-16

-1352842874¢-08

~.2459207480E-08"

.3525317174¢-08
LL673890674E-08

—.5776339805¢-08

.69560726117-08
.80853672962F-08

.1043721084€-07

2962962356E-20

+3359771587€e-09

§

. 9288092280F-08

L1597332585E~08

.26455309208=08 -

J3778739396E-08
JLBO7957TF4LLE=CE

. 503636R831E-DF -

.715586749%€E-C8
«8350226925E-0%
L9492126293F~C8
«1070564761E=-07

+9999996219€E~20
«1896294543€~18

~.813702480CE~-18-

.215999548GE=17
L45062842416-17
.B130343842€-17
.1330994875E=-16
L2032287309E-16

“2944LEERIL2F-16

«4095977050€~15%

.7518618837€-09

.5117801192E-09
S1597332565E~09

e2645530920E=0R - -

.3778739398€-0¢8
LALB6TOSTILRE~CE

".7155867507E~082
.B835022694L5E-D¢

C1CT0SE647ESE=CT

no restrictions

=15, N =9, N
s ,m e -

.=

.5117801192€E-09

. 503634883GE~N8 -

949212632268 -

.7518618837E=09
1779861874E-08

3969986223 -08
«5125570401€E-08
.6234057374E-08
S 7418964824 E-D8
«2552715926E~N8
«9759263531E-08
«1091167504E-07

»2370369190E-19
.2699997132£-18
.1016294625€~-17
«2540364791€-17
.51199857128-17

L0032932404E 17 - -

.« 1455697945E-16
219699000KE-16

W3154046788E=16-

<43573456446E-16

L1779841874E~D8

«3969986225E-08
51255704 06E-08

.7418964838E~08
-2552715948E~-08
.97592635642E-08
.10911675NEE~-07

«2895702507E=08 — = = - e

L2805 702508F-08 - -

14

-1118070412€~07

L4629602616E-16

PO Ve

-6234057383E-08

<1118070417€-07

R

GLTSUN )
L9300672374E-09  .1172420556E~08
W202€341693E-0R  .2210815R826E~08
L30R3747082E=-08  .3335613467E~0D8
LL22LEF1143E-08  .4417590722E~08
L53209253100~08 - 55797726 0RE-08
L6H051603360-08 _AKD I942473F=08
L7619712332E~08 . 78R3719490E~0R
S PA1E3RIGONE-GE  .9021668131E-08
9964051685 E-08  L1023180866E-07
fx SUN r. 3703704376821
JLH2G626BLTE=19  LT7999994523E~19
L3702699549E=18 4920423513 -18
L1249997825E~17  L1517034219E~17
.2062956053E=17 .3429991663F-17
L57R7020263E-17  LA509609875¢=17 -
LGO9GR4SNN3E=17  L1103366384E~16
LI1SR7YS6LF0E-16 .1727992752E~16
LD37(359332F=16  .2552617433F=16
3374952272 E=-16  .3605017705e~16
Caiw SLM T O .1001674270E-09 .
. LG30(G572375F=09  ,1172420556E=08
L2C2€341893E=08 - ,2210R15F27E~08
3083757083 E~0U8 .3335613445E£-08
LL224891146E-DR L4417590726E-08
- .5320925316E=-08 - .557G772614F=-08"
LH495159348E~0K  .6693942484E-08
LTHTYTI234LBRE=-0R L /B837195N7E-D8
LSR1E3R3924E~(8 -~ 9021668157 E-08
L9645 31T22E=-08 L L1023180869E=-07
‘Table A2-18 : » g
Form 1, FTMP, intermittent,
T =100 min N
a = 10.0
= l.O
b o R e




GLISUN

11T

G+E &+ SUM

.. T ) -

= 0.

L1003554682€8-05

.2235649334E-07
«342¢326642E-CR
LAAE3631210F-08
LE5879935319E-C®
SI13E556695E~0F
~£335128536€E~C 8
9593668305F=-08
-1079C241626-07

L4629626867E=19

.3703699549€-18
149937 835E~17
.d9625560538=17

- WHTE7L20243E-17

L9999955003E-17
s1587956487E-16
-237(0359332€=106
L23T49T2272E-14

C.

T.10035846R3IEADE

2235549334 E-08
.3426336643E-08
CL623631813F-08
L5879995325€E=-0¢8
“WT13E556705€-08

"TT.8335128552e-08

«95932668328€~08

.1031503124€=-09
.1271301624€-08
.2448122086E-08
«3702457R64E-08

LLEQRTT7I603E-08

.51565216°4€-08
.7353064423E~08

.8611630254E-08

«9808206R47E~08

.11066698290£-07

L3703704376E~-21

W7999994523E-19

.49296235138-18
1517034219817

T L36429991¢663E-17

.65039409875F~17
.1103366384E-16

W 1727992752€E-16""

.2552617433E-16
.36052177056=16

.1031503124F-09

"1271301624E-08"

.2448122086E-08
J370245T7866E~08

TLLBINOTRETEE-(8

LH7G024166E-D7

Table A2-19

.6156521691E-08
« 7353064434 E-08
.8611630271E~-08
.9808206892E-08
«T1D6669193E~-07

SO

N S

«3483B45773F-09

w14791473589€=-D8

.2723262445E-08
«3916605934F-0F8
.517457%130¢E~028

.6371007553¢€~08 .

629581610608

«8826157782€-08

.1008468220E-07

-11281253358~07

.2962962356E-20
.127034693976~-18"

«6399991012¢-18
21819526034 E-17
«39436936250-17
. 72809977119¢€-17
.1213625111E-16

. 187602P95286-16

£ 274398656416
«3R4L45275209E-16

.3483845773¢-09
-1479143589£-08
2723262446F-08
.3916605936E-08

5317457321347 -08"

.6371007561¢€~0°¢
.7629581823€-08

.100846£223¢-07
«1128125339¢€-07

B S R

«5408108044F=70
2175088062 7E~(?
«2936637900E~-08
619294793 7E~CF

53890106976 =0R -

c6647534720E~CFR
“TELLDGEFETE-LR
“9102650892E-18
«10299225611e=-07
«1155770156E~07

«9999996219€E-20C

"29317184021E-08"

1896294543 E~18 -

.8137024800E=18
.2159995489E=17

4506284241817

«8130343842E~17
-1330994875E~16
w2032287309E~16
«2944688942E~156

—y

Ty

s

.8011888270€~09

.

«1961711709E=08 -

.3212433750E-08

«4407249292E-08.
.56655280R7E~-N8 - -

L68620331%6E-N8
«81206N6909E -0R

-1057569243E-07

«1177226126€-07 .1204870039€~-07

'«2370369190E-19

.2699997132E=18 -~~~ - -
.1016294625€-17

2560364791617

.5119985712E=17 - —- -
L9N329324GLE=17

.1655697945E-16

©.2196990004E-16 = -

2409597 7D50E~T5

«S540810R8044E~C9

«293663790CE~CE
419294793902
.5 389010701E~C?
«6647534737E~0R
«TE844097001E~C8

~e?1N2650913E~-02 -

.1029922514E~07
115577016 CE=C7

Form 1, FTMP, intermittent, no restrictions

max

10.0
1000

]
B

100 min

N_ =
P

15, N_

B

T 175C88N627E-02 -

1

= .9; ...N._.._.._..=.».5. PP P T I R I EN e

«315494L678BE-16

<4357 345446E-16

~8071888271€-09
<1961711709€-08
«3212433751E-08
~ALD7249296E-N8

56655280926 =08 ~ =

-6862033195E-08
«8120606923E~08

29317184043 E=0R — —— i — e

«1057569246E-07
<1177226131€-07

. 1204870044E-07

246296026 16E~16

SN SR



CTtT

=O.‘

L1US0177454E-08
2265083613 E-08
L3L14136719E-0D8
SL628958T01E-CR
LS577HCO334T7E-DA
L6992740825€~07
JK141776976E-08
©,9356429994E-08
.1N50545761€6=-07

C.

JAL629626867E-19
.37C3699549€E-18

.12499378358-17
.2962956053E-17
LS5TETL20243E-17
9999955003 F-17

- L15ETYS6489E-16 -

-a237C359332E-16
~3374932272E-16

n

T 4050177454 E-C 8-

«2265023619€E-02
£ 3414136720E-0%
WTL628958704E~-08
STTEODISSIL-UP
JHOOPT7LNRRGF=NR
JFTAVLI 92 L=k
.9356430018¢~-08
L105C545764€E-07

Table A2-20

Form 1, FTMP, intermittent, no restrictions

N =15, N =9, N
o) ' Tm

max

T =‘100 min

10.0
100.0

o =

w
i

)._..-...‘

«1110274791€-09

.1319507590€-08

L2L68564027E-08
.3683419823¢e-08
<6832467856E£-08
«6047239130E-08
7196278654 E-08

LEL10965481E-08-

.9559996514£-08

+1077459888€E-07

.3707704376E~21
. 7999994523E-19
.4929623513E-18
L1517034219€-17
242999164317
LE5N9609ETSE-17
«1102366384E-16

«1727692752E~16

.2552617433E-16

.3605117705€-16

L1110274791€-09

-.1319507590¢e-08-

.2468564027£-08
.3683%419825€-08

"W hE32467860E-D8

DAY TE L0
L 7194778 4056-08
SHhTLLL N -y
.9559%96539€~-08
.1077459¢91€-07

e

pre-

i

«3744608163F-09
«1522976457¢E-08
.2737866072E-08
.3886917485E-08
.5101722562¢-08
L6250765513E-08-
J7465486095F~08
.8614520542F-08
.9829156673E-08
.1097818257C-07

L e29629623568~20
“a12703693976-18 -
.6399991012F-18
-1819626034F=-17
«3943692625E-17
. P2R9977119E-17
.12136251117=16

. MB7602E952E-16-

S2T43986564E-16
«3845275209E-16

L37446081630-09
.1522976457¢€-08
«27378660573E-018
.2886917486€-08
-, 5101722564F-08
HPSNT6LH 20104
TL65LB8610RT-08
BOETAH 20611 =(in
.982915£700F=-028
109781226107

«5774215360E-09

" 17922974 48E-08

-2941352233E-08
«6156191121€~CF

© .5305237462F-CF

.6519991837E~C*%
S 7669029690E-(E
.BBR2699597€-CF
.1G03272892€~C7
« 112473144 0E-07

.9999996219E-20

<1R9EPIL543E-1 R~
.8137024800E-18

«2159995489E=17
$4506284249E=17
.8130343842€~17
.1330994875€-16
.203228730%9E~16
«294L4L688942E-16
L4095977050€E-16

577421536 0E-09

. 179229744 2E~0°

«2941352234E~08
4156191123€-0FR
»5305237466F-08
LH519990184 5L 0P
74690297 04F-CR
JHEESH0OLT 7L 1M
-100G3272895€E~C7
L1124731444E-C7

=5

B

" .8467181196E-09

.1995272101€E-08
.3210644807E-08
.4359694530E-N"
5574482705€-08
«6723523959E-0¢8
«7938227647E-(8

- JODB7260D388E-08

.1030187963E-07
.1145090382E-0n7

«2370369190E-19

.26999971326-18
.10162946256-17
W2540364791E-17

.5119985712€E-17 -

LPN329324C4LE-1T7
«1455697945E-16
.2196990206E-16
.3154946788E-16
«6357345446E-16

«3467181197E-D9
.1995772101€E~-08
+3210644808E~C8
6359694533 ~08
£ 5574482711F-0N8

LHT2352350 68000

.7938227662F-08
JONBI260H I ~0E
.1030187967€=-07
.1145000386E-07

.1172002621€~07

«4629602616E-16

-1172002625E~07 -




it

el

hbx SUN

1718173125005
CPIEST 21986 R-D Y
RPN AN VISR 63
SLLSTLESTOTNE-Le
L5859 72575/7 -8
WP LESSE-TY
LTE53191571CE=-02
LU 8208 F-" -
R A I T

LARZG 628867 E-TO
LI/ EOYSS4TE-T
LI24L G TS5 -7

PRI PRI e I

JTHTL2yeASe-17
GG e5500 3017
LASETY56437 =10
CCHTLO59332E-16

LASTLY 227 2E-T 4

Ve

SA315173125€E-09

C L2185191987E-nN¢E
L32K7510049E-08%

LA4574451028-08 7

L8559 757583 p~N"
Ll ESLIREEPESDE
L3St E-TE
1008272~
SIS LLRE~-T 7
Table A2-21

Form 1, FTMP,
100 min

a = 10.0, B =

T
max

L1094310260E-09
TL12747265722E~08
L237F5567 I4E=D8B
LI54E554577E-08
TL4650569293E-08
.S820754N78E~0&
.5923063164E-08
LS002R8642278-08
L91951676797 =08
L1336497 532607

L3703704376E=21

TL79IFRGL523E-19

L4Y 29623513818
L5734 219E-17
342599160 5E-17
L65096039275E-17
<11333662067-16
TL1727992752E-16
5506174 53F=-16
L360D5017705E-16

«109431026CE-C9

T L1274265722€-08
- 237R5860D5E=08 -

«3543554573E~08

L58207540584E~08
L6923063195E-08
SATYPEGLALLE~CR
<919516770585~0k

) -1936/0}’?5 G6E-C7 B

intefmittent,
N
1000.0

LA6508692968-08

23674442260F-09

U LTAEGH4T65T7TF=08T

-263G64G757(-08

L374719667056-02
TL49118850600r-08
.6014196355E~-08
S7TRLOBCEEGE-DE
TLB2EL3REH0GE-DR T
LQLS5AD874277-C8
S105583487478-C7

2962062356020
J1270360297¢6-12
6366994512 ¢F~-1¢
L1816526034E-17
.39436936255-17
L7289977119F=17
L12176251117-16

L 1876025952816 7

2743984564816
<3845275209€6-16

L367444226GF=09

L2639649758E-08
W3741966707E~-08
TTU49 1188500408
60141963463 0-0%
L7184037901F-08"
LR2RAZTLAZTE-DP
LGLSENE vASS f~0R

no restrictions
= 15, N
...

- ~ -

TTSTAESEA4TESTE-DETT
+2833049815E~-C8

L105%8307510-07  L10819272508-07

=-9(kFB =’5

.5606994106F~09
SATIVTINELIE-CE T
L2833049814C-08

LLONINNT162SE-(R
T .5105315223E~CR
S 6275183254KE-(8

73774612358
«BS54T727S534E-CP
L9ALG577851E-(8
LAGR1927846E-C7

. 9999998219E-20
L1896294542E-12

SB137C2480UE~1&
.2156605489E~17
LAS06284L261E-17
L813034LRRL2E-17
<1330094875E~14
L203228730%E-16
L20LLBREPL20-15
L40G5977NS0E-14

© 4 5606994110F-C9

J173073C641E-087T

LAD003001627E-08

.5105315226E~08""

.627518326LE-C2]
oI 3774G1248E-(8
LBS4T275555€6-T%
PRLGST7T7RENE-TY

S N S

.8217973911€-09

192411861RE=0R" "

30941139548 -08
41964197 R7E-08
.5366321326E-2%
646B631558E-08
«7638449345E~08

TURTLNDTSIGIZ2E-NR T

.7910488013E~-NE

L1101278691€6-07 .1127366833€-17

.2370369190E-19

TL2699907132E~-18"

.1016294675€-17
2540364791E-17

“.5119985712E~-17
WON329324L04E-17

L14556Q7945€E-16 .
21969970 06E-16"""" 7
«315494678K4E-16

Jh3S73L54LL4E-14 L6294D2516F=16

LR217973911E-09

$19246118619E-08 —

.3094103955E-08

W4196419790E-08

.9366321331€E~08""
.5468631567E~-08
STHIBALIZECEDR
JATLNTS53954F 00
9610488045010

<110127866956=-27 .1127366R37F-07



WLTISU¥ = 0

.5851433384F~10

-1968976006E-09

.3036435806E-00

: +4527681367€E~09

STNL4J8565E~09 .7295098229€-09 .8569646979E-09 .1026439237e~-08  ,1163743020€E-08
21%42895388E~-08 .1489725743E~08 .1678238924£-08 .1P34284067F-C2 + ,2031851427£-08
.219¢8J9782E-08 .2403134723€~08 .257A714586F~08 .2791510222E-08 ,2973429440€E-08
L3196418276E-03  .3326403933E-08 .3617317560¢-08 .383151056745=08 _40536844609€-08
L4259019701E~-C8  L45050125640F=08 " .4717647909F-08 .4970811891F~08 _.5190508502€~08
L545(608670E=D" .S6771354546-08 .59439445620~08 L6177N77999E~0R  _6450376221E-08
JEOEGFI0122E-08 . AG694TLRILE-DB  .T7215180086E-08 .7500825629E-C8 .7752509958E-08
JLD64027400E-08  LE301495158E-08" .8598692081£6-08 - ,BB61754025E-(F - .9164444309E~-08 - S S
.94329173839€E-08 .9740921008€E-08 ,1001462817¢-07" .1032777099€-07 .1060654096€-07 .1092465455E-C7
bx o SUS = (. L3703704376E-21  .2962962356F-20 .9999996219E-20 .2370369190E-19
L4629626867TE=19 799999452319 .1270349397E~18 .189A29454%E=-18 ,2699997132E-18
J37032699549F=-18  .4929623513E-18  .6399991012¢E~-18 .8137024800E-17 - ,1016294625€~17 -
— L1249997835E-17  .1517034219E-17 J1R819626034E-17 .2159995489E-~17 .2540364791€-17
= Lc962956053€=17  .3429991663E-17 .3943693625E-17 .4506284241€=17 .S119985712E~17
- LS787U2C243E=17  L6S0CA0987SE-17 72809977119 F-17 - B130343842€-17 - ,9032932404E-17 -
LIG9CY55003E-17 L 1103366384E=16 .1213625111E=16 .13309948756=14  _1455697945E~16
CISRTY56489€E-16  L1T27992752E-16 L 18760299525-16 .2032287309E-16  .2196990006€6~16
Le3703863328~14 2552617433816 2743986564 E-16 - J2944688942E~16 .315494678BE-16 - ~ -
L33749722728~15  .3605N17705E-16 .3845275209E~16 .4095977050€=-16  .6357345446E~16 .4629602616E-16 .
Getx Syv = C. .5851433284F-10 .19689760C7F-09 .3036435806E-09 ~ .45276813678-09
WSTOC408565E-G9  .7295008230E-09 .85606469F0E-09  .1026439237E-0P2 1163743D21E-08
CT24009538BE-CE 148972574308 L1678238925E~08 - .T1834284D68E~-08 - ,2031851428€-08
L219¢8397833E-08 .2403134724E-08 25764714588 E-08 .2791510224E-0P . 2973429443E-D8
2319€415279E-08 . 3386403937€-08 .3617317564€-08 . 381510S5679E~-0F  .4053684474E-08
4259019706 E~08 450501254 7E~08- -L4717647916E-08 - 49708118909 F-C8---.5190508511E-08 -~ - - -+
CS4506086E6E-08  .S567T7135445€-08  .59439445758-08 L61770N78012E-CR .6450376236E-D8
JHOEYPI0T1BSE~LD L6969474854E-08 L721512C105E-08 (7500825650 -0F .7752509980F-08
CHOLLL2TA26E-TE (83014951 R4E-C8 - (BS9E692109E-08 - BFET1754054E-CF - ,91644644341E-08 - o0 = =
L9432917422E=-0°  L9740921044€6-08  .10014628208-07 ,1032777103=-07  .10G60654100F-07  .1092465460€~07
Table A2-22 : :
Form 1, FTMP, intermittent, no restrictions
= 100.0
e r i ¥

E S et e D B




1]

.9742914694E-U°
’A3r5’7410E‘L
DL S B

L6 7496?&'”

.569191&6 S5E-08

LANBLIS614DE-CT

129509 hb F=07
L1S1( 795893 E=07
1722197137 =07

..

et 2% bl 67TE-19
LTI Y95L9E-1F
'.1;49&972‘SF-:I
LPORYSALS3E-TTY

SOTETL20243 117

LG09C5500bE=T7
Li0BT Y5648 FE-T0
LERPI2ER3T2E-14
CAATALGRE2/2F=T 4

LOThe9 14694 E-DG
CLTGIGE3TAMTESDES
4545052306 E-Cn
HEDYITLG65 DR

“.ﬁé9191489f5432””.

LRy 3441 ?
.19v€Lx94'7r-0?
LT AT IS
A S BN e I AR X SO e
Table A2-23
Form 1, FTMP,

T =
max

41 g~

100.0
10.0

a
B

100 min

7554684818k~ 10
c1286976942E~-08
TLP991437646T0E-DET
LL965860G421E-06
L7C0879401E-08

TJ9132999¢669E-087

2112424546956 -07
21339690 0H5E-07
<1551740
LATL7795894E-CT

.370370463756E-21
7999994523¢€-19
T Jh92%4235
2151734619817
56259991453 0-17

S6S0GEN9RTSE-T1T T .

1103364374 E=-16
.1?¢/° 2TH2E~16
L2582817473F=16
< 3608177 58=6

208E-07"",

13E-18 ",

.2657318989€-39

s 15844 65482F-08
T.338T7561368E-08"

.53545973191-08
.7445153182¢-07

T.9539690032F-08 7

JAVEEETLL202E-07
L1350632934E~07
1596442152€-07
LAELE 76(‘01‘:1&‘07

b

2G62962356E-210

212706369397F-18

L1819526034F-17
L3CLTE0TL25F 17

2599 77119E-17 7"
. 1230904875F=14

-1213625111e-16
C1B760289520-16

L2749 RESKLE-T 6

S384L52752C9E-16

— . e A e e e

75545548 18E=10
.128657694L2E-08
2991537¢47¢-08"

4965&6542JE s

LLGET9LEN5E~DS
112424548 6F =07
13354101 E7E=07
L1555 184072917 =07
AT IG5 9BE~(7
intermittent,

N

$13299CL76E~08"

b =

«245731F98%E~NQ

15844654828 ~08

.3387561369E-08
.53545923205-08
LTL45153186E~0F

".95195""'”9‘-0?"

11686 74L300~07
.13&063?9355—8?
L15965421560-07
B Qe e E-n7

15, Nm

1

6399991012E-1°

2459128150509
. 193624 4426E~(2

W37SSRI699CE-CR T

57518822348 -0F
L7R4TR12D9CE-(R

L 9982204202%E-C8 7

L1209617794E=07
L1425181076E=07

1637510180077

L1§53492265E=07

.9999996210E=20

L 1E&962945463F 18

LBIF702480G7TE-18

215999548GE-17
4E0K2R4L2LYE-17

LB1303438428-57 "7,

.2032287309E=14

L2O0LLARROLDE~TE" L

L4095977050c=16

£4591281505€-09

«1Y34L244427E-CR

T.37558169%1E=-0F
£57&1882236E-CF

7847912094808

29982204211 E-08""

.120961?7975~07
162511D081E-07

L1627S1018 -7

LAERLU226CE-(7

no restrictions

9, NB

5

et 2

R

—3 3

7204570883E-09
.226326632SE 0§

WL TASTARRILESNR

617681904 5E-08
LR2869156C9E-08

«12540999R86E~-07
L1466228042E-07
L1AK21109722E-07
JARGLS5RIESNSE-NT

.23703691920€-19
L2699997132¢e-18

1016294675817

L25453K4791E-17
.5119985712E-17

.21969900N6E~-16
3154946788E-1¢
L4357345446E-16

720457082 0E-09

.2263266023E-08
©.4165718825F 08"

6176819049 E-08

L8226915614€-08
TE-Q7"

103901165
«1254099088E=-07
JH466228044E-07

.1682110975E-17
J1EQLSEGERQE -NT

1039011656€~-07 "

Q032932404€E-17"
L1455697945E-16

.1939196721€~07

LL629402616E-16

L1639196725€-77



91T

[a]
.141169635C€-0°7
.3124¢32203E-CR
4783943079 E-08

GLISUM

CELTTZHATITE-OS T

L5 6L503221E-08
LFEHGESG2R5E-08

S115E84059E~CT7

c 1324194422 €-07

-149(139050E~-07

Pr SyM D
L3702699549E-18
L1245977825€-17
. 296e956053E-17
LSTSTL20243€-17
.9996955053¢€~17
S15R876564E9E-16
237C359332F-16
L2374982272¢€e-16

G+F+ SUN 0

«3124672203€-08
-4783943081E-08

SAHLQE241720E~-DR

«E5156458227E~D8
LONEGHEGPOSF=NR
L YEAT AN & NE e
.1324124424 E-07

1490139053 E-07

4629626867 E~19"

$11411696350€-08

.1275383182-09
TL17T5746569€E-08
-3434900066E-08
.5148237552e-08
«OBOTLORNRLE-DR
~85207081746E~-C8
.1017990362E-07

«1355220650E-07
.1526525152e-07

-3703704376E-21
S 7999994523E-19
~4G29A23512€-18
«1517034219€-17
L3429991463E-17
LESN9A0IETSE-TT
.11072366384E-16
T LAT2799275?7E-16
.2552617433F=-1¢

-3605017705E~16

.1275383182¢~09

L3434900064E~-08
.5148237554E-08
LROTLERNSRE~NR
LB520708180E-0FR
L101709N3ALE=-NT
LAIRONGATIL~OT
.1355220652€E-07
.1526525155€-07

.1186304616E<07

LATTS746569E-08 -

JALLRL2D2B13E-D0
.20BSEH6LB69E-08
»3799212219¢-08
-5458456721E-08
L7177 35841808
.BEINGL5329E-D8
.1054412688¢=~07

-1391638529¢€-07
»1557552454€-07

«2962962356E~-20
o 1270369397€-18
-6399921012€-18
«1819526034€-17
" e 3942653625€-17 -
< T28997T7119E-17
<1213625111€-16

T L1876D28952E-16

2742986564 F-16

SLL4P422813E-09

.3799212220E-0%
«5458456722¢-08
S T171735845€6~08
LBR319483350-08
.1054412¢689%-07
L2209 r =07
.1391638532¢-07
1557552458 -7

~1220337127€-07

.3845275209E-16

«2085866R869E-08

.7461868399NE-09
“.2450174354E-0P =
610942614 4E-08
582274228 7E~C8
L7LR1965806E-CR .
.9195186382E~0F
J1085437481F=C7 |
L1256749784LE=07
“1422665115E-C7

159396765 7€~07

«9999696219E~-20
w 189629454 2E-17
.81370248C0E-18
-2159995489€~17
c4506284241E=17 ~
“8130343242E~17
-13309948758-16 .
. 20322R87309€-16
«294L6RBIL2FE-16
«409597705CE-16

+7418683990F~-00
w2b5017L354E~08
«4109424145F-0R
.5822742289e~08
~TLB1965810E~DR
319512639 CE~D?P
.1085437483€=07
APSHTERTRAE =T
« 14226651V LE-(T
.1593067671€=-07

=5

B

Table A2-24 _ |
Form 1, FTMP, intermittent, no restrictions
Thax = 100 min ‘ NS AR
= 100.0
B = 100.0 - -
} } b ] i = e

.1102530551£-08

227603722772€-08 " - -

44673727515e-08
.6132965056€E-08

L7846224660E-08 - - -

950542713 0€E-N8
.1121858%17e~-07

TWAR2RTIT?S5654E-07 o e

. 1459082106E-C7

<1624995327€-07

.2370369190€-19

w2699997132€-18

«1016294625€E-17
«2540364791E~17

«511998572126=17 -~

.9032932404E-17
«1455697945E-16

.219699CACHE=16 ~

«3154946788E-16
«43573454L46E-16

-1661409652€~07

i
]
i
b

4629602616E=-16

.1102530551€E-08

.2760372773€-08
44T73727516€6-08
.6132965058€~-08

TBLO224665E =08~ s o

L950542713QE~NR
.1121858919€-07

SARBTTIS65AE=NT -

L1459082109E~07
162499533 2E-07

/

.1661409657€E~07




QLTSUN

F*x SUWN

LTT

L Px SUNM

= 0.

.10946423810E-08
.2357721921€E~C8
< 3I550717695E~-C8
LAEYIY06819E~-0R
LONNEITLOTLE-CE
L7270105128E~-08

Loh630156208-08

972¢116852E-01R

L1091901963E-C7

0.
JAb2Y626H6TE-TS
L370%X699549E-18
<1244937R35E-17
LOREeY 56053817

L L 7K7020243E=17

LPY99Y5450L3E-17

L1587956487E~16"

2257035933214

W3374582272E~16

.
AN94LL23810E-00
L2357791921E~04
.3550717696E~08

L4812996822E~08

LH006914920E-08
PR O UMY BN A
LRL63C1563HE=N0
W E VLB IOL =Y
L10919201967E~-07

Table A2-25

Form 1, FTMP, intermittent, no restrictions

100 min

T =
max

= 100.0

o
B 1000-.0 - -

.1167518997€~09 .393000265%E~09

.2568211726€-08
.3831526450E<08

" .1375282918E-08~-

S02446T4LS59E~-08 -

6287673395608
LTLEN586958E-08

.9936629625E~C8
.1119867753E-07

.3703704376F~21

. 7999994523E-19

.4925623513€-18
«1517034219€-17
T R4299C1I6ARE=TT
L650%60987SE=17
.1103366324E-16

J1727992752E~16

.2552617433E-16

.3605017705E-16

~1167518997E-09

.256%211726€E-08
.3831526452E-08
5024447466 2E~08
<h2B7A7ILTIE-DR
AGEINNGEAL AR

LB743723753€E~08

[

~,1375282918E£~08 -

LR743723770E-08"

I S5CHLTEL G ~NE

S1119967756E-07 . 1141020883E-07

.1585690294E~0R
.2845040628E~08
«4041964882E-08

»536G5226208£~-082

«6495142R34E-N8
«7761315200€-08

.89542241564€-08 -

.1021730761€-27

«2962962356F~20

.6399991G612€£-18
S 1R16626C34E-17

~3943693625E-17

LT28G977119F-17
.1212625111E-16

L 1876028952E~16

«2743986564F-16
«3845275209¢€-16

.3930002659E-09

.1141020884€-07

. 1270369397E-18"~

i

.1585690294E-08 -

L2849040628E-08
.4041964883E~-08

~-s5305226212€E-08 -

64914 PR41E-D2
R IAEELYIFIEL}

Y217 76%1~07

“aB8954224173€~08 -~

N, =15, N =9, N

N

L6031654004E-09 ' .8840232148E-09

L3IN50466543E-0R  .3340285471E~08
Lb322763566E~08  .4533208203E-08
.55156R8324GE~0% - .5796451733€~08
J6778R91192E~N2 6989366 820F-N8
.7971803222E~0P ,82525214N2E =08
.9234922234E-08% ,9445428822E-08 - -
.1042782656E-07 .1070849450E-07

.1169085669€-07 .1190139418E~07

«9999996219E~-20 .2370369190E-19

2189629454 3E-18--,2699987132E~18 -~
«1016294625€E-17

.B137024800E~18
«215999548%¢€=17
L4506284241E-17
.81303438428-17
+1330994875e~14

L25403647916-17
- 5119985712E-17
L9032932404E~17
J1455697945E=16

- 2032287309€-16-.2196990006E~16 -

2944688942616 31549467 8RE-16
«4095977050E=-16 .4357345446E-16

o

©.1R66539351E-CR - ,2076952943E-08" = = o

«1218203199€-07

.5031654004E~09  .8840232149E-09
.1866539351E~02 -,2076952943E-08 - =~ - -
.3059466544E-02 _3340285472E~-08
+A43227635685-08 ,4533208205E-08

5515683254 E~08---.5796451738€-08 -

L6778RG1202E~D8. .6989366838E-03
SAO7IRCI2RCF0F
«9234922255E~08 - 944542884 4E-08
SADARZEDONOr =07 L1IN7N8494530 =07

.1169085673E~-07  .1190139423E-07

=5

B

LF252521423F (R

.1218203204E-07

.4629602616€E-16



GLTSUM

Pr SUM

81T

Wik Sy

c.

-1R29450998E-09
56046 057186€E-09
-1109315538€E~G4
SVE405535¢9E-00
2737941030 E~CR
LIEACLVTE L E-(E
25047839157 E~NR
S6455336542E-08
CA01EBE6R24LE-OR

8]

LLA2G626867E-19
-3703639549€£-18
21249397835€E-17

\\\\\

5787020243 E-17

LO0QY955003E-17
LT587956489E-15
T e 257(359332E-16
«3374982272¢E-14

~

L

L1RR294%09G9E~N9
- 5604U57190€E~09
-1109315539€e-08
. 1840553592€-C8
AESYRAINAAL-NK
«38106178546E-0R
T A VAV B R B

«66553536565E-03 -

.501:886918E~08
Table A2-26

Form 1, FTMP,-

T = 100 min
max
= 1000.0

B = 1.0

L2467640861E-09

6533044252€E~09 -

L1244313126E-08
.2003573243E~08
.2941999260€E-08
L4D4T449112E-08
.5318959957E~08

.1384237383F=10 . 4857729284F=10 .B8383195959E~10 .1331513958€=09

A752442298E-08 -

LA3549535421€E-08

L3703704376E-21
. 7995994523€E~19
-4929623513E-18
«1517034219€-17
. 3429991663E-17
LH5N6D9RT75E-17
-11033663848-16
.1727992752€-16

.2552617433E-16 -

.3605017755E~16

L13642373536-10
L2L6THLGEH2EDT
L6533044257E-09
.12443131278-08
.20035732476-08
20419902648 =08
L4043469123E-08
A B A ALV N S A B U
L67524623245-08
.8354953517€-08

intermittent, no restrictions

N
P

«3110151247€-09

J7600875363F-09 -

137953R722F~-372
218025768460 -0D8

3146084593 €~-08

L4287971£81€-08
.5S898532REF-08
.7062742348E-08
.869066403RE-08

.29629623566-20
.1270369397E-18

= 36369991012E-18 -

.1819626034F-17
-3942693625E-17
. 7289977119E-17
.121356251%9E-16
L1676028952F-16

L2T439B4L564LE-16 -

-3845275209E-16

LLBST7T29235€E~-10
3110151242 E-09
LT6UDBIB5369F~09
.1379538724€~-C8
.21801257690E-08
BVARDHLAQDY -2
LA2RTI7TINGT -8

«389240222%E-C9
-BET71806239E~0D9
.1528516125¢8-0%
«2357D68794E~-0F
«33637059%24F-0%
24532384281 E 08
.5874073069E~CE

- of372761076E-C° -

.90394974395-08

«9996996219€-20

«1R942G4543E-1R

<813702480CE=12 -

.2159995489€-17
L45062R4241E-17

-.8130343842%-17

1320994875k =-16
.2032287309E-16

.294646R8B942E~16 -

-4095977050E~-16

-8383195940c-1"
.38924N2227E~-09

286718624 7E~09 -
«1528516128E-C8 .

.2357048801€E=0L8
L2163 INAGHPr -8
LA4532384204 DR

LAUBURG TGN eNR S RTANZ 08T
LODK2742375 DR 73727461106 E-D¥
.86906640775-08 .9039497480F~-C8
] I ]

JLO6TBSRLITE-0G
.9881136790E~-09
L1677680757€-18
2547461534E-08
.35813150R1€-08
L4790206239€-08

.6158087176E-08 -

«7695983379E-0R
.9387937793e~08

.2370369190€E-19
.2699997132E-18

.25408364791E~17
. 511798571217
.9032932404E-17
LT455697945E-164
.2196990006E~-16
«3V549467RRE-16
«4357345446E-16

«1331513958€E-n9
LA678584200E-09

‘a1016294625E-17 -

s974L946D97SE-OR

4629602616E-16

.9881136800E=09 -~ - -

L1677680760E-08
.2547461540E-08
L35R1315090F =038

4790206254 ~-0N8
HTRENBT7IVNI ~0R

«T6959834 VIE-0Q

.9387937836£~08

<9749461021€£-08




CLTSUM

Px SUMK

6TT

@+F*x SUM

‘"

T L296295605

= 0.
T WEBHTALSISLBE-O9

- 0.

-85867451547E-09
-324C646080E~08
L6E3L5645838€-08

.1151833C28E-07 -,

L1711649861E-07
L2551671613¢€=-07

L3059477477€-C7

.382¢834258F-07
LHO44L128422€E-07

«3703699549E-18
L1249957835€-17
3E=17
LS7T87G20243E-17
LY999955C03€-17
S15BTYSHLRIE-TE
L7370559332¢€-16
.3374982272E-16

.324C646080E-08
L6R3ESLS8IQE-CR
LIS TRTINRKE-07
L1211649862E=07
w3110 TS0 7
L30594774(8L=07
.3826804261E-07
VAOLLA2EL26E=DT

Table A2-27
Form 1, FIMP,

Tmax = 100 min

1000.0
10.0

0l

4629626867 E-19 T,

—d 7

N R

+3986199507E~07

LA2134192R1E-07

.3703704376E-21

.492G4623513€E-18
.1517034219€-17
c3429991643F-17 -
.650948098758-17
L1103366284E-16

S1727992752€~167

.2552617433E-16
.3605097795€E-16

.4255585817€-10

1250754554 E-08

.3863569728E-08
JT696224056E~08
1256579316807
L1B339302420~07
LPLBT7225003F-07
L3208 6 167E-0T
.3986199510E-07
.481341928§E-07

N =

p

7999994523€-19" ~

LY oy
4255585817 €E~-10 .16336452450F~-09
T e1250754554E-08" " L1664587105e-08
«3863569727E-08 .4541451758F-08
7696224054 E-08 .8589£52395t~-08

1256579316E=07 .1365559425¢€~07 -,
«AB339302328=-07 J195R642445F-07
.248'7825001€e=07 .2627279683F=07
W 320877414507 - .33597{02182¢8=~07

£4148206190F-07

~L98374CG4L96E~CT

«2962962356F=29

.6399991012E-18
-1819626034F=-17

. 3943692625€-17"

L 7289977119E-17
<12132625%111E~-16

.2743986564E-16
.384527520%6~16
1633645269 E-09

+ 4541451759 €E-08
.8589052397€-028

W 1365550425007

A9NF6L 2606107
.2677?79634r-07

LY THZIrLE~NT
.&1482061925'07
-4983749500E-07

1nterm1ttent no restrlctlons

15 N =9, N

+3412388751€E=-('9

2139601220808

«5259823831e~08
.9528813937€~0F
«1477365757E-07
.2086995610€E~07

L«2768657234E~07
" .3513492046E-07 -

L43114667846E-07
«5156366569c~-C7

.

.99999946219€-20

127036939718, 189629454 3E~-18"

.81370248005 18
«21599054929¢£-17

JA50628424%E-17 -,

.8130343842E-17
«1330994875E=16

1876028952€-16",2032227309E-16"",

«294L4L6RBIL2E-16
c4DG597705GE-16

.341238R751E=(0

21664587105 E-08—".2139601220e~-08—,

«5259823832e~-08
.2528813939€-N8
~1477365758E~-07
LLNPHYO5611F -7
L2768657235E=07
PR IR L NS ol N o 4
«431146784CE-(7

= 5

B

.5156366573E-07

.5873251904€-09

D A R

.2661136007€~08
.6030315329¢-08
-1050128915€-07

15931962 74E =07 = mrrmmrmr e o

2217600610807
«2913181005€-07

<3668781947E-DT7 -
SLTT226177E-07
+5329924557€E-07

.23703691906-19 ..

5505673586E-07

+2699997132€ =48 e em —— —mm

«1016294625€-17 -
«254034470%E-17
51199857128 -17
-3032932404E-17
«1455697945€~16

2196990006E- 16“““““'“““““*‘““‘

«315494678%¢€=16
<4357345446E-16

5873251904E~-09

4629602616F-16

26611346007€-08
.6030315330¢-08
.1050128916E~07

159319627507+
22176006118 -07
2913181007E=-07

JTEARTRI0SOF=NT -

LbLT77226180E-07
.5329924561€-07

5056735915 07




GLISUM

Fx SUM

0zt

Q+Px SUM

»

r‘:l
. 31235638679E-08
LEQTL91T 64208
L1547776522E-07
.221£65R3189€E~07
L2F87611949E-07
3561070164 €~07
b233127665E~07
JA9CTLSEL20E-07
.5579176582E-07

p.
Lb629626867E-19
L 3703629549E-18
c1249977835E=-17
2962956053€-17
5787420243 E-17
L9G999550G3E-17
LASET9564R9E-16
L2370359332¢E-16
L3374952272€-16

0.

L 3122638679E-08 -

L897¢917643E-08
.1547976522€E-07

© .2214583189€-~07

PE87611950E-07
-3561070165E-07
S4233127657E-DT
L4907058028E~-07
L95791765%6E=C7

<1682%68693E-09

561916299 38E-08

.1024296950€E~07
L1681763656E-07

«23498249170E-07

.3022838507€E~07
.3694738291€~07
LA3568668211E-07
.5040756696E-07
L5714696890E-07

.3703704376£-21
L 799999452319
.4920423513E-18
L15172342499E-17
. 342099914662E-17

L6S09E09K%756~17

L1102366324E-16

Ce1T727992752€-146

.2552617433E~16
.3605017705€E~16

. 1682368493E-09
.4191629638E-08
.1024296951E-07
.1681763686€-07
.2349849171E-07
L3022838508€E-07
L3694738292F-07

L4368 €648212E-07

.5040756699E=-07
5714696E94E-07

.6430058138F-09
.5311361258£=08
L1154473462F-07
.1814139176£-07
. 2485057969E-07
.3156453926E-07
.3830247946¢-07
4502335258 E-07
.5176278728E-07

.5BLE3BLI20E-07

.2962962356E=20"

. 1270369397€~-18 -

.6309901N12F=-18
1849626034 8-17
36426926255 -17
L7280977115F=17
.12136251178-16

~.1876028952¢8-16 ~

L 274398 6564E-16
.3845275209E-16

L643005P138E-09
~.5311361258E-08 -
c1154473462€-07
-1814139176€-27
- 2485057959E-07-
.3156453925€-07
383024 79546F-07
.4502335260F-07
.5176278730F-07
.5848384333F=07

21314476427E=0F
.65025242918-08
.1284119129¢-07
L194L8676240E-07
.2618508537€E=-07
«3291925003F-07
«3963926532€~07

“ b4 637P57324E-07

«5309967241E=07

.5983903536E~07

. 92999996219E-20

.1896294543E~18 -

«3137024800E-12
«2159995489€~17
L4506294241E-17
«B130343242E-17
«1330994875F~-1¢
.2032287309€-16
<2944 6RBIL2E-16
»4095977D050€E-16

21314476427E=0F
6502526291~ 028
-1284119130¢-07
1948676040€-07

.2618508538E-07 -~

-3291925303F~07
«3963926534F-07

J463T7B57326€E-L7---

.5309967244E-C7
598390354 CE-D7

Table A2-28 :
Form 1, FTMP, intermittent, no restrictions
T = 100 min T 'Nl; =15, N =9, Ny = 5
o = 1000.0-
R = 10 .
= 1090y R ) -

«2166866434F-08

L L7715370127E=-08

«1616593556E=-07
.2081618406E~D7

2753856249€-07 - -

.3425574193€e~-07

Wb 099443464E-07
b P?7156563SE=NT v wone

5645488522 -07

5117590256€=-07 -

.2370369190€-19

«6253108290€-07

2699997132618~ - -

- 1016294625E=17
-2540364731E~-17

© 2511998571217

.90329324G4E-17
»1455697945E-16

-2196990006E-16 -

«3154946788E-16

A4357345446E-16

£2166866434E-08

.4629602616E-16

S7TA5370127E =08 o omee

<1416593556€E~07
.2081618407E-C7"

«2753856250E~07 ~-

342557419307
LL099443466F-D7
2A4771545638€-07
«5445488525€-07
611759026 0e~07

[ VP

.6253108294E-07




( i TSUM

¢t

FxoSuY

GHi e SU

C.

V3379473236087

L4 es3ual E-TE
LBT340?T5HEEE-NR

F320745090 =07

SATLIL1MG06E-CT
J12616455741€-07

S b 70595153607

L6914 0C0TEE-DT

1902199500807

AGLYHR6B6TE-TT

LU FYS547E=-1R
L1265 9782SE-T7
P96y 56053E-17
SHTSTULUCL3E=TY
LYYRGGSSLI3 =TT
SIBETGSOLE9E-TH
LODTLS5932E-T6
el LGr22725=16

C.

LW1E3TY4T3IP3E-GE
06438400
LETRLTTTSETE-DR
E32{745093E-0F
LACAZUIT1906E-07
L1261665742€-07
LTS 154 £~17
LG Tl lUn Lo

ST 189S L3ESLT

‘Table A2-29

L1726971851E6-09  .5981841251F=09
2697125334 F=0R

T L23D61997956-08

CLL15513A2CE-08
L60602332556E-08

T UET11722750€E-03 7

L10RP83I1276E-07
LA3INNT6EH2%2E-07

.4883893590£-N8
.6993299401E-C8
8175941070 E-08
-1128930707€6-07
L1347581960E-07

TL1519412370E~07 7 1558514574 F-07 7

L1737343359€E-07

L1948978570E=07

.3703704376F-21

L 7995994523107

L49295235158-18
L1817 5234299€-17

T.36299916463E-1T7"

L6SDGHNARTYSE=-TT
11036638414
L17279827528-16
.2552617433%E-16

.36050177056-16

L17269718516=09

L230619G7296E-08
Sh&15613641E-08
L6602332857E-08

.1089831274E-07
L1303766253E-07
.1519412272£-07
AT AL L1 E-0T
L1942976574E-017

L177715291¢¢~07

:1?88081541Ef0? N

.2962962356F=-20

L A27D3693670-12

.6599991012€6-18
L18196260T48 =17

T 3943693625017

S 728997711917
.1213%362511110-16

L1B76028052E=16"

L274298L564E-16

£ 3845275209816

. 5981841251 F-09

269712583408

LABEZRG3S90F-02

. 69932994030-38
TTLR711722753E-087TTI9175941074 €087

L112F8930708€-07
L1347561961€-07

T .15585145768-07

LA7TFIE2%218-07

J9R06736212E-09
.3165427901E=C8
.5274849011E~0%
LT7661542352E=C08
957092428 4E-CF
117574884 40=C7
.1386663055E~07
L16053265628=07
L1816256782E=C7

.2034887382E-(7

.9999994219£~-20

T .12962G4543E-18

L4095977050F-16

LAOCE0RASLS =0T

Form 1, FTMP, intermittent, no restrictions

T
max

"o

100 min ~

1000.0, 8 = 1000.0

w31865427901€-C*F

2313702480068
.21599G65489€-17

LASD628&L241E-T7

.8130343242E-1
L1330994875¢E-1¢
L20322873596-15
L294L46PBO4TE=16

.9806736212€~(9

527484G012E-02
L7L615423546-C8

«1175748847E-C7
L13866830578-07
LTENSIPASGLF-TT
S1RIR2RATESESLT

.

L1447341333E-08
<3556371791E-0%2
5763116657 E-08
~7TB52514456E-08

W1003613029E-07

£1274848833E~07
.1433497503E-07

V164442932 0E-07

2186304650 %2E~07

2073992906607

.2370369190€E-19

T

T.2699997132E-18

TLIST0G24289EC8 T

L10162946256-17

2540364791E=17
L5119985712E=17 =

.903293246404F~17

«14S5697945F =16

221969590006 E-1¢6
.3154946672%E-16
«435734544 6816

L1647341333E-08

.35563717G1€-ng "~

«5743116602E-DR
«TR5251445F8F~C8

Ty T

.2120797520€e~07

«L629602616F=16

J100391333NE-D7
«121484RB34LE-Q7
«1433497505¢E~0

TG 16LLL29320F-2T

L2R3LEBEIIBTE-TT

B

5

JARE3CAS0ES5E 0T
L2D73992911E-07

.2120797525€E-07



e n v e e e e

QLTSUM = 0,
L9285 251283€-09
.2222920015€-08
L3077820515E-G8
L4216327218E-08
L53098548205E-0%
L648 1828566 E~NR
LTH0A6 13642808
LEEC14T6563E-08
L9945747525E-058

LLbZG026867E=19
L3702699549€6-18
L L 1249997835E=~17

S 296 EFS6D53E-17
o LUTBTLR20243E-17
‘ LEU9G955003E-17
L1SKTYSELE9E=16
«2371359332E=-16

T V3374952272816

web* SuyM = O
JY2REETI243IE-DD

.1000879280E-09
L1170792091€E-08

.2206918391F-08"
.3329139036€E-08"

LLLDSSTTCIBE-TGS
.5568235029E-08

LE6RD1960ASE-08
LTBERNGIB70E-08 "

.9004435776E-08
.1021332822E-07

L3703704376E-21
. 7999994523€E-19
L4929623513E-18
L1517034219€E-17
2429991663E-17
6509409875617
<A1033663294E-16
A727992752€-16
.2552617433E-16

TL3605M1 72705816

JA00r879280E-09
1178792091 €E-08

©.3356811282€~09
.1350804922£~08
.24548052725-08
T .3518321603E6-78
L 46AL30S5S2E-D8
LS7643L1296E=08
.69419152437-02
.8069367250£-08

«9270581703¢F-08
.1041852466E-07

.29629623556€-20
.1270369397£~18
«6399921012e~18
.1819526034E-17
«3943693625F~17
. 7289977119€-17
.12136251118~146
L1876020952¢€-16
«27432986564E-16
-3845275209¢e-16

'.2356811282¢-09

J1350804922€-0¢8

5112122001E-09
«1594853545E=-78

.2640622502E~08

W3771215821E-08
L4857875G43E~-0R8
L502289242F€~(2
» 7141319358~ 08
.8333897409E-C8
LR4T74L3564L83E-(R
.1068676103€-07

.9999966219E-20
-1896294543E~18
.8137024800E=-18
.2159995489€E-17

~4506284241E=17 .

-8130343842E-17

«1330994875E-16

.2032287309E-1%6
-29446R8942F 16

.5112122001e-T09
.1594853545E-0R

L2U22930016E6-~0% (22069183%2E-08 .2454805273E-08 L.2640622503E~08
LSGTTH20516E~08  .332913G038E~08 ~.3518321604€-D8 ~.3771215823€E~08
LA210327221E-00  L44L0RS17C41E-D8  L46643(05554E-D8 .4857875947E~-08
.5309555311E-08 .5568235036E-0& .S5764341303E-08 ,6023892434E-08
DOLRIN25876E~09 AAST1060T6E-08  L6941915255F=-08 714131937204
LOEDLLTEASEENGE  T2AP MRA1TREE-GE (B05934672680-08% 83338074 265-NR

— LERD1L36SA06E=08  SO0LL358T1E~C8  L9270581730GE-086  .94TL356512E~(R
"QQASYLZSSQE-OS LA021332%24€6-07  J1041852470E~07  .1068676108E~07
Table A2-30 ) :
Form 2, FTMP, intermittent, no restrictions
T = 1 - = =
max 100 min Np lS,_Nm 9, NB = 5
¢ = 10.0 '

= 1.00 -
ool } J ; ) ) ) | ] -

TL7S09726847E-09 -
.17769088565€ =08
.2890273519€~08

5714991762€-08
L6221161800E-08
«74040211166-08
-8536C74575€-08
«9741241152E~08
" .1089260834E~-07

-

«237036919CE=-19
«2699997132E-18
«1016294625E-17
.2540364791€-17
.5119985712¢-17
.9032932404E~17"
-T455697945E-16
.2196930006E~16
«3154946788E-16

.7509726847E =06
1776908865 ~08
.2890273520¢-08

T e3961944486E-087 T T T

«5114991767E-08
6221161809€ ~08
".7404031131e-08
353607459 7E-08
«7741241184E-08

T .39619444 8308 - e

T 4095977050E-16 T.4357345646E=16" T46296026T6E-16

.1116146228E-C7 |

i

" JI0NB9260B38E~07 T 11161467233E-D7




.9981530532E-09
.22279450346E~-08R
SEL1E1582322E-08
HETERILETAESDE
552184966608
LPVACANYTTRE=0R
LHELIUTAUSS B
.95855131(02€E-C8
10788210028 -27

.1265087835E~08
.2440325299€-08
.3694218959E-08
LABROETA114E-08
61682554698 ~08

«7344917503r-08

LBV AL L -k
.9800141997E~08
.1105852365E£-07

~1472468120E-08
.2715258534€-08
L390E427454E-08
51662887029F-08
656283002468 -08

JBETEUSY LY =0
1007654363E-07
L1127323840€~27

L7621360780F-08

QL TSuM = 0. .

: .9981530531E-09 .126S087835€E-08 .1472468120E-38 .1743710846E~-08
£2227940345E=08 .2440325298E~08 .2715258533€E-08 .2928625443€~(C8
S34151823220€E-08 .369421895KE~08& L3908427453E-08 .41848731R4E-C]
Lb6T5640G4873E-08 4889874 111E~-C8  .5166287025E~08 .53808101123e~0%
LHETIBILG60E-0R 614682554 A2E-08 636283INI16E-08 .6639282564E-CR
L7130 319768E=-08  L7344917L92E-08 T .7621360768E=08 .7835966127E~(E
.23327014009E-08 . 8603441886E-08 ,8818059732E-08 .20944790676~-(8
.9585513079E-08 .9800141972E~-08 .1007654361€-37 .1029117783e~(17
SA078220999E~07  .11058593&1E-07 © .1127323838E=-07 .11569614294E-07

P SUM = 0. . 3703704376E=21  .2962962356F=20. .9999996219€-20
JLE2GE26B6TE=T9  .7999994523E~19  L1270369397E-18 .1896294543E~18
JE7032599549E~12 (4929623513818  .6399991012E=-18 .813702480CE~1E
L1249937835€E=-17 © L1S17034219E=-17  .18195626034F-17 - . 2159995489€~17

- T L2YECYSE053E-1T7 L 342999164H3F-17  L.3943693625¢-17 L4 506284241E-17

N LO7R7UZC243E~-17  L6509609875E=-17 .72&%9977119€E=-17 .8130343R42E~17

w’ LO999GG55003E~17  J1103366384E-167 .1213625111E=16 " .1330994875€E-14"
L15R79564R89E-16  ,1727992752E-16 18760229526 ~-146 L 20322R7309E~14
2370359332E=16  ,2552617433F5=16 .2T7L39865H4LE-16 .2946688942E-16
LA3749R2272€-16 .3605017705e-16 . 3845275209E-16 .4095977050E-15

GHb* Sym = 0, .1025516G90E=-09  .3463001117E~09  .5374402016€~09°

174371084 6E-(8
. 292862544 4LE-TR
L1B46731BEE-DE
.5380810127¢8~C8
HOEY2UZS T2 -1
«TR35966141F-C8
LIUDLLTINRTL =R
-1029117786E~-(7
.11569612%86~07

Table A2-31

Form 2, FTMP, intermittent, no restrictions

Tmax = 100 min Np = 15, Nm = 9, NB =5
a = 10.0

B = 10.0-

'w'“L102551699OE409"":3463001117é;09"15374402016E-C9";7965956073E-O9'" ””73;ff -

.195431515%€E-08
.3204273603€E-08

".439904853CE~0R T 7

5657249961 E-08

- J685387046A5E-08
T.B112402107E-08

.9309102528E-08
.1056757048€~07
.1176426291E-07

-23703469190E~19
.2699997132E-18
-1016294625€E-17

«254036479%E-17

.5119985712E-17
«9032932404E-17

- 1204062844E-D7

cALS5569TFUSE=T6 T

.2196990006E-16
.31549467R8E~16
~43573456446E-16

.7965956073€-09
.1954315158€ =08
.3204273604E~08
<4399048532E-08
L5657249966E-08
GBS YETOATAE DS

.8112402121€-08" "~ =

23071029500 =08
-1056757051€E-07
-1176426296£-07

w4629602616E-16

»1204062848E-07



LZA Y

= 0.
L 1048572892€-08

.2262931072€-0%
-3412535011¢£-05
LL626509739€~05
LS5T76HD4590E-08

LE990SISLLBE~OR

LE140181170F-08
.9354258201€-0°
SAL503%6475E-07

0. L3703704376€E-21 .29629462355E-2C
CLB2962686TE=19 . L7999994523E-19  .1270369397€~18 - ,1896294543E~18 [ 2699997132E-18
J370263G54%E-15 L4929623513E-18  L6399991012E-18  .8137024800E-18  .1016294625E-17
TLAPASYITEIS 1T 1517034219017 18195626034 E-17  .27159995489E-17  .2540364791E-17

L2GheY560530-17
L5728 0202430-07
L9999955003e-17
L1587V 956489E-16
.2370:359332e-16

.1103044975E=-09
21347353616E-08
2666961138E~08
36812694275-08
LLHBE3NB4T7GTFE-CER
LH04SC92320E-08
2719465816988 ~08

LB408822255¢6-08 -

.9558602478E~08
21077245923E~07

L342999164%E=17
L6509609675E=17
.1103366324E-16
L1727992752E-16
L2552617437E~16

TL3724382414E-09 7

.15213723898-08
.2735714262€-08
+3885316367E~08

.5099574318¢E~-08

.6249167346E~-08

T TH63341436E-02

.8612925326€5-08
.9827015597E-08
-1097659031e-07

3942697625617
LT28G977119E-17
.1213625111e-16
.1876028952E-16
L2742986564E-106

.575R286812E~D9
~1790144183E~(8
.2939749935€=-0F
SA154041442E~C8
.5303638114C~C8
<6517845743E~(2

«PE6T4L3329LE-DB

.3881557087€~(8
-.1003113547€-C7
-1124517548€6-07

.9999996219£-20

SASUE2BL24L1E-1T7
«3130343842E-17

".1330994275E~-16

.203228730%9E-15
« 294460894 72E-16

"o 8445645169€E-09

«1994168622E-08
.3208493604E-08
LA358094003E~08
.5572335178E~-08
.6721926382€-08

T.7936083704E-08

.9085665762E-08
.1029973928E~07
«1164931214E-07

.2370369190E-19

-5119985712€-17
.2032932404€-17

«2196990006€E-16
.3154946788E-16

.1171788800€E-07

T L1455697945E-16 T T

LA3749422/20-16  L36050177956-16  .3845275209E-16  L4095977050E=-16 "~ .4357345446E-16 ".4629602616E-16
C. 11030449756 -09 77 (3724382414 E-09 . .5758286812E-DF ~ .B445645169E~09

LY0U4E572892E~08 L 13173S3616E-08 .1521372389E-~08 .1790144183E~-08 - .1994168622E~08

.2262931072E-08 .2466961139E-08 .2735714242E-08 .29397409935e-08 ,3208493695€-08

T L.3612535012E~-0&  .3681269429E-08 L, 3885316368F-08" (46154041444 -08 ".43580940056=-08

SLB2LEND97462E~0R
5776604596 E-08

T L 699(575458E~C4

SR14L181186E-C&
.9354238225€E-08

JLEINL6T7G22E-CB
L604650492326E-08

L71946681709E-08

H408822272E8-08
.9558402504E~08

.5099574322€E-08
L6269167353E-08
LT463341448E-08
.8612925344F-08
.9827015625t~08

.530363R119E-08
.6517845751€E-08

T.T667433307E~08"

.3881557108e~08
.1003113550e-(7

.5572335183€E-08

.0721926391€-08

L7936083719€-08

.908B5665784£-08
.1029973931€~-07

LAUS(38647R8E-07 1077245927 E-07  .1097659035E-07 .1124517552E-C7 .1144931219€-07 ° .1171788805€~-07
Table A2-32 .
Form 2, FTMP, intermittent, no restrictions.
T = : _ .

max = 100 min N, =15, N =9, N, =5

= 10.0 o S e -
8 = 100.0 R E R

N N e e

R




GLTSUM

Pa SUM

S¢T

Q+Fx SUN

= C.
.1015125460e~08
«2185118974 E-08
JI2RTLE2L26E~08
.-'0/057372159'E'08
LL55G 79999 L~-0R
L67295359972E-08
L763165%8175€-073
L90016104673E-08
A0 373696807

= (.
LL62%627253€E-19
SA7UST00166E-18
LN2499%8147E-17
W25 2957041E=17
LS57ETLR2H56E-TT
LG0969700U3E~17Y
L15879STLI6E-16
LPR7(350G13E-16

3374544803 E-16

= 0,
.1015125460E-08
2185118974 E-08
L3P874452627F-08
446573721628 -08
.5559710005€E~C8

L6729536002€8-08

L7331858191E-C8
LOU0T510497E-08
J1010393699E-07
Table A2-33

Form 2, FTMP,

T =
max

10.0
1000.0

a:

w
'H

100 min

.10940421464E-09
.12761926830E=08
.2378538365€E~08
T .354R481608E-08
LLh50821698E-08

LS5E2NL8118TE-0E
L69236G156328~-08 .

LE092791403E-08
.9195120171€-08
L10306481227E~07

L3703704438F~-21
. 7999995323e-19
492G62464L16E~18

L1S1T034624E-17"

«3429GG2R62E-1T7
L6509612696E-17
+1102366954E-16
.1727903729E-16
.2552619178E-96
3605.20L69E-16

L1094042144E-09
.1276192680E-08
L2378538366E~08
.35484R31459E-08
4650821 701E-08
.5820681188€E-08
“6923015643E=-0R
.8092791420e~08
.9195120196€E-08
.1036481231F-07

interﬁittent,'np :estrictioné

e e S [ SRR

N
p

©TU36737200026-09

.1469600001€-08

.2639576759€-08
T.3741919093£-08
.4911812074F=08
60141487861 =08
.7183958036E-08
L82R62891B3E-D8
.9456014647F=08
.1055833698¢~07

.29629624556=20
.1270369545E+18
.6399992292£-18
.1819626550E=17"
L39476950716~17
L7289980400F=17
©.1213625758E=16
L187603709E-156
L27439884858~16
L3845278221E-16

- .3673720002E-09
.14696000016-08
.2639576760E-08
L3741919094E~08 "
.4911812078E-08
L60141487936-08

TT.T1839S5RN48E-08

.8286289101£~08
.94560146675E~28
.1NSS824002E-D7

«1730657614E~08
-2833002184E~C8

.5105267636F=08
.6275110374E-028

ol 377443691E-(R

«B5472002725E~C%
«9649530351E~(¢
.1081920573E~(7

.9999996719€=-20
.1896294796E-18
.B8137026563E=1R
.2159996137e-17
-4506285968E-17

C.B130347636E-17
.13309956076=16 "

.20G32288596E~16
.2944691053E=16

560651768 TE-LY"

T LLD02928671E-0F

.8217243359¢£-09
.1924070971E~08

.3094030971€E~08 |

4196372183E-08
.53662484156~08
LOLBRS R399 7E~CS

L7638376507E-08

B8740706415E-08
.9910415247E~-08

»1101273944E-07

«2370369342E~19
.2699997537E-18

.1016294862E-17

.1127359560E-07

".25403h5595E~-17

«5119987760E=~17

.9032936770E-17
«1455698770E-16

.2196991434E-16

.«3154949102E-16

<4095980327E~16

«1730657614E~08

.28330021856-08
.4002928673E=08

.5105267641£-08
.6275110382e~-08

<73774437056-C8

.8547202745E-07
«96495303806-C8
~10819205727e~07

= 5

B

" .5606517687E=-09"""

«4357349005E~15%

8217243359E=09 -

.1924070971€-08
.3094030972£-08

"J6196372126E-08

«5366248420E~-08
.64585840306E~08

7638376521E-08

.8740706437E-08
.9910415279€-08
.1101273948E-07

L 4629606L74E=16 .

.1127359565e-07




QLTSUM

P* SUM

921

G+P A

sum

©TTL.20A1159574E-08

C. o T .S763538543E-10 . 1933877387E~09
.S54904683477E-09 6998583807609 .8173547760€-09
.126¢638018€=-08 .1399220058E~-08 ,1572623126€~08

T.222G4799T1E-D8 T .2384456260E-08
-31151000R6E~08 .3325330304E-08
.6127895517E-08 .4318830211€=-2¢
"WS1909KE321E-J8 T .5435952966E~0%
LH375(5324CE-08  .6599459208E-08
L7602560954E~08 7879540541 F~08&"

TLE943612477E-087 L 9198525479808

.2945490368€-03
.3903454025€~0A
L4h93¢329144E-08
L611¢706561E~08
.7365521869E~08
LRE54633697E~08

-2962962356€-20
-1270369397E-18
.6399991012r-18
. 1819626034E~17
«3963693625E=17
. 7289977119€-17
T .1213625111E-16

0. L3703706376E-21
LLA2YO26867E~19  LT7999994523E-19
LI703699549E-18 L 4929623513E-18
LA269997835E-17  L1517034219E-17

T W2962956053E~17  .3429991643E-17
L5787(20243E-17 .6509609875E~17
L0996955003E~-17 L11033663R4E-16
1587956489616 L1727992752E-16  .1876024952€E-16
J25703593328-16 .2552617433E-16 .2743986564E=16"

T L3374582272E~16. .3605017705€=16" .384527520%€~16 "~

T L.5763538543E-10 _1933877387£-09

c. '
LS4FCLRILTTE~DF  L6995583808F-09 . B173547761F~09
L126€635018e-08  .13992200%8E-08  .1572623126E-308
L2UGL1159575E-Q8 T .2229479972E-08  .2384456261€-08
.2945490371E~-08  .3115100C89€~-0R8 _33253393DRe-03
.3903454031€~08 .4127895524€-08 .431883(0219€~-08
L498¢€320154E=08  .S19098A332E-08 " .5435982978F~08 °
6116906577E-08 .637505325BE-08  .6599459226€~08
L7365521893E~02  ,7602560980F-08 . 7879540569€E-01

5963592513 E~08  .919E525518E-08

".2958153655€E-09

.3757055631€-C09
<1712714450E-08

.2580154001e~-08 -

.350214820%9€~CE
«4550228574E~DF

.8122622211E-(08

WS647332D64LE-CF -
WOE6LGOLTSEE-CR

«9493226250E-08

.

799999621920
«1896294543E~18
«8137024800E-1%
«2159995489E-17
«6506284241E-17
.8130343842€~17
+1330C04875E~15
.2032287309E-156
«29L4688G4L2E~16

-4095977050E~16 "

«9757055633€E~(9
«1712714451€E-08

.3502148213E=N8

«4550228582¢€~C8

«5647332077E-08
«6864004779E-08
.8122622241E-C8

«P493226391€E-C8

P5p24673731E =04
able A2-34
Form 2, FTMP, intermittent, no restrictions
Tmax = 100 min ' Np = 15, Nm = 9, NB =5
- 100.0 B e e
B = 1.0 . -
A R D e e B S

-43909726411€~09
.1100751045€~08
.1893599523€e~-08
.2742483356E-0N8
«3719534598€-08
L4748077517E-08

.5898967511E~08

L7094758022€-08
.8405633789E-08

-2370369190E-19

L« 2699997932€~18

.10162946°25€-17
«2540364791E-17
-5119085712E-17
.9032932404E-17

" 1455697945E-16

" «2580154003€~-08 7

.2196990006€-16
2315494678816
c43573454L6E-16

J2958153655E509“':4390972411E‘09 2'"””

.1100751046€-08
.1893599524€-08

.2742483359E-08

«3719534603E~08
~4748077526E-08
.5898967526€-08

-7094758104E-08

.8405632820E-08

T.975384659CE-08

9753866547 -08""",1005422320€E<-07"

J4629602616E-16 "

T.1005422325E-07"




«WLTSuMm

Prx SUM

LZT

GHPr SuM

= (.

LB712299551€-09
c2h24732259F-08
426%912002E-08
SOSOLLE2112E-CE
LESTEAAZLINE-01R
L1US11 28778 €07
-12628645020€~-07
« 1478559441 E-07
«1691127058€e-07

= 0.
LL629626867E-19
L3703699549£-18
S124G977835€E-17
.2962956053F~17
LSTETU20243E-17
9999955003 E-17
LSBT YSOLRPE-T6
237035693327 -16
«3374952272E~16

= 0. -

L.68712299551€E-09

.2424732290€-08

4269512003 E-082

L 6304482115 E-L8
.8375153415€-08
21051138779€-07
.1262645081E~07
STLTESS5944L3E=07
.1691117061E=07
Table A2-35

Form 2, FTMP,

T =
max

o = X00.0
g = 10.0

100 min

L 6883737055E-10

.1157271615E-08
.27610075467~08

LL6EB1BTS21RE-NE

LO700869379E~08
-88145554781~08

T 1092071472807

.1307330825€~-07
«1519677115E~07
-1735697795e~07

.3703704376E-21
.7999994523E=19
.4929623513E-18
L1517034219E-17
.34299916636-17
L6509609875E-17
.1103366384E-16
LA727992752E-16
.2552617433E-16
.26050177056-16

T .6883737055E-10
«1157271615€-08
.2761087567€-08
".4681875220E-08
L670(869382E-08
.88145554R4E~08

T .1092071473F=-07
.130733087E-07
.1519677117€-07
L7356907700E~07

T 2405349475E-09

-1430506817€e~-08
.3142705509F~08
5064397855008
«7134039784E-038
L9220698550E-08
-1136434927€-07
< 1348393407607
«1564244920E-07
«1776853059€8-037

.2962962356E-20
.12703369397E-18

«6399991012E~18 .

T.18196260364F8-17
«3943693625t-17
. 7289977119¢E-17

o6 100723914E-CP

<1757425750€E=-C8
-3499253887€~C8
5485743183~ 0%

. «7534672595E~QF

.96617%1052E-08 |

«1177392158E-C7

.1392915951E=-C7
.1605379320E~07

«1821450457€~-07

5

.9999996219E=20
.1896294543E=18
~8137024800E~18

«21599054809E~17

T T.1213625111€6-167

L1876025952F-16
.2743986564E-16
.3845275209E-16

T 24053494 T75E<09
.1430504817E=98
.3142705510€~-08
.5064390&58€~08
.7134039788E-08
L9220498567E-08

. 1136434928 E~07 "

-1348393408€E~07
2 15642446923€-07
L1776853063E-07

2450628424117
.8130343842E~17

«1330994875€=16 -

.2N32287309E~15
-2944688942E~16

L 4095977050F-16

“e4100723914E=09

.1757425750€-0R
.3499253887€E-CR8

T .5485743185=-08

.7534672599E~C8
«9661721060E=0C8
«1177392160E-07
.1392915954€-07

-1605379323€~-07

- 1R214504452E-07

_intermittent, no restrictions

No=15, N =9, N

=‘5

" W4357345446E-16

1221826711E-07 ———— —

1862612073E-07

6442586259E=09 T T
.2066531202€~08
.3898386530E~08
.5R76286094E-08
.7971451306E-08
.1006933928E-07 oo
.1221826710€=07 7 "
.1434010504E-07
.1649960556€-07

.1862612069E-07 .1907214076€-07

.2370369190E=-19

.26999971326-18

.1016294625E-17

.2540364791€~37 - SRR
.5119955712E-17 - '
L9032932404E-17 ,
14588697945 =14 T e e o e
.2106990006E-16 '
315494 6788E~16 .
T .4629602616E-16 ¢

5442586259E~09
«2066531202€~08

.3898386521E~08

.5876286096E~08

7971451311€-08

»1006933929€E-07

«1434010506E-07

.1649960559€E-07

21907214081 E-07



GLTSUM

Fx SUM

8C1

G+pP» SUN

e e

Ve
-138778%4091E=-08
.3395732843E-08
JAL759951676E-08
S4KE331T2TE-D8
«R13252064648E-08
LORLCTIEBLHTE=DR

" .1150494695E-07

.1321313332E~07
L 1687724059E~-07

= 0.

LHb2GL26867E~19
L3703699549E-18
L.1246937825€~17
250956053617
LS78T020243E-57
L9999955003¢E-17
L1587956489E-16
.2370359332€E-16
.3374932272E~-16

= C. , ‘
.1387784091E-06

L3095732843F=08
Lal599A1677E=08
LOL6E331724L=08
L1066 F -0
(P AneS1i-00
.1150494697E~07
.1321313334e~-07
NG687724062E-07
Table A2-36

Form 2, FTMP,

T =
max

o 100.0
B = 100 ao‘

1 i

bl

T 1193450737ESD9

.17467988156-08
.3410901184E-08

.5119307734E-C8

.6783512979E-D&
L8491827610E-08

.1015599235E-07

.1186421545E-07
.1352833905€~07
L1523¢4T70G34E-07

.3703704376€=-21
.7999994523E-19
c4929623513E-18

L1517234219E~-17

362999165317
. 6500609875€-17
.1103366384E-16
.1727092752€E-16
.2552617433€-16
<36050177435¢F-16

«1193450757E-09
L1745798815E-0R
.3410901184E-0¢8
,5110307746E~08
L67855129K52E~08
LPLOIRPTIITF=0NF
LI0TRS05 2 46 0=07
.118642154L6E~07
.135283391&E-07
L1522547038E-07

intermittent, no restrictions

100 min N
p

.2061859253€E-028
.3770262592€-28
5434484083 F-D8
. 7142835757€-08
.8807014522€E=-0¢8
.1051527635€-07
L1217941629E-07
.1388758430E~27
»1555168339€E-07

.2962962356E-20

.12703369397¢E-18
«6399991012E~18
L1815526034E-17
. 3943693625E-17
S P2RG97T7TI9F-17

T .1213625111E-16

.187¢028952E=~16
«2TL39E6564E-106
-+ 384527520%¢E~-16

.4209101281E-09
.2061859253E-08
.37702625930-08
+OL3LLRL40ORSE~0R
L7142835760E-08
LRENTO14S29F=NPR
AGS15276361 =07
.12179416318=07
L138K752433E~07
L15551683430=07

= 15, N_

“4209101281€E~09 "

=9, N

WT71927336STE-U9 U107 3944 T6BE-D8
«2736365763E~08

.2421207365E-C8
.4085433978E~0R
.5793822380€E~08
.7458019467€~0%
«9166316028E-(8

44446787 787E-08

" .6109001124E-08

.1083047230E=-07

«1253867704E~C7
L1420279247E-07
159109054 0E~-G7

.9999996219e-20

- 189629454 3E~18 .

.8137024800€~-12
«215999548GE-17
«4506224241€E-17
.83130343842E-17

T.1330994875E-16

-« 2032287309E-15
294468854 2€E-16
L4095977050e~16

.7192733657€~(9

«2421207365E-0F"

.4 085433979E-0R
.5793822382E-CF
LT458019471E-08

«F1A6TIADNREE-DR -

ALHELLI A1)
.1253867706E~C7
.1420279250€-C7
.1591090545E-07

B~ °

i

78173344 86E-08

.9481507090€E-08

«1118974855E~07

.1285388033E~-07
145620299 7E-07
.1622612089E-07

L2370369190E-19

«2699997132E-18
«1016294625E=17
«2540364791E-17
.5119985712€~17
30329324 04E-17

“1455697945E=-16"

21969900 06E=16
.3154946788E-16
<435T345646E=16

«1073944768E-08
«2736365764E-08
«AbL44T787T78RE~DSB

.1658533516€-07

L4629602616E-16

LTRIT3I34491E~08

.94L815N7099F=-08

R ERE VNS AN RN
.12853880356-07
.1456203001E-07
.1622612094E~07

.1558533521€~-07




GLTSUM

Fx SUM

6ZT

CePx SUM

= 0.
.1N93922437E-08
.2357333690E-08

.3550216778¢€-08"

LAHB13239342€-08
LON0ELTL515E-08

CLT26Y56E4GTE~CR T

E462515619€F-03
L97253450885€E-08
LA0918520698-07

L4629627253E-19
.37037030166E~138

L1249978147E-17

.2962957041E=17
L572TU22654E-17

0099270007617

L1587957416E-16
23712506913 E-16

w3374y RA803E-T10

.1093922437£-08
.¢3570336v0€-08
L 3550216779¢F=-08
S4213239345E-08
LGUC64145210-08

.7264%348417E-08.

.8462515635€6-03
L9T2534090F E-DOR
L1091852013E-07
Table A2-37

Form 2, FTMP,

T T 1164755532 E-09

.1374524385E~08
.2567790626€~08

.3830768672E~08

.5023947017¢e-08
.6286916371F-08

TLTLB086774E-08

L8742967434E-08
.9936129899E-08
-11198922381€-07

.3703704438€-21
.7999995323£-19
« 5929626416818
L1517034€624E-17
.34299928563E-17
-6509612606F=17
-1103366954E-16
L1727993789E-16
.2552619178€-16

TL.36050204469E~16

.1164755532E-09
.1374524385E-08
.2567710626E-08
L3830768673E-08
.50235470206-08
L6286916378E=08

L7480086725E~08 7

~B742967501€~-08
29936129924E-08 "
«1119892205e-07

T392253433BE-09
.1585189011E-08

.2848282547F-08

J40414640567-08
.5304468882E~-08
c6497642467F-08

T WT7760558629E~08

.8953724244F=08

..1021655179e~07

«1140970939€e~07

.2962962455€E-20
-12703695455-18
.6399992292E-18
»1819626550E-17
. 3943695071F-17
. 7128G98E0400F-17
«1213625758E-16
-1876030109E-16
- 274%982485E~-16
3845278221 E~16

.3922534338F=09
.1585189011€-08
.284R28254BE~08
CH0L146L0OSKE-DS
L5304L6ERBEE~DS
L6L9TE4L24TLE=DS
.7760558642E-08
.8953724263E-08
.1021655182E=07
.1140970943€-07

intermittent, no restrictions

N
P

Tmax = 100 min
. 106.0 e

B

1000.0 .

6026645300809

-1865780968E~08
+3058965635E=C8

.5515182699€-C3
-6778134321€-08

~iBE32645600E =0~ T
©.4322005939€-08"

«7971303129€=-08"

.9234166116€-C8

«1G42732693€~C7
«1169010133€-07

-9999996719E~-20
«1896294796E-18
-81370265463E-1"%
.2159996137E-17
c450628596RE-17
-8130347636E-17

" -1330995607E~16

.2032288596€E-16
«2944691053E-16
«4G95980327E-15

"w5026645300E~-009

.1865780969E-8
.3058965635E-0%

.432200594%¢€-08

.5515182703E-08
L6778134329E-C8

TL7971303143€E~-087

.2076451751E-08
«3339527541€~08

<4532707469E-08 "

«5795694559€-08

L6988866553E~-08
“.B825176L989E=-08

«964649290N4E~08
-1070773883E~07

.1190089482€-07

«2370369348E-19
.2699997537€-18
«1016294862E~17

"«2540365595E-17

«5119987760E-17
.9032636770E-17

" .1455698770E-16

" 88326456N0E-09

.9234166137E-08 "

.1042732696E~C7

«1169010137€E-07

= 9, NB = 5

i

L2196991434E-16
«3154949102E-16

~4357349005€E-16 -

-2076451751E-08
.3339527542E~08
L4532707472E~08
«5795694564E~-08
LH9BRE66562E-08

.8251765003€E-<08

.9444929026E-08
21070773886E~07
«1190089457E 07

.1218127678€-07

~4629606LTLE-T6

.1248127683€~07

[ ——

—,



0€T

P .
1095670347 €=-09
L2T4TE21194E-00

T LLARSS578T1TLE-QY

L7656615042E-09
LAY 2Y9CIRE-U8

S1S4LUMG66T79E-0B

L2U60L35339E-0¢8
2680655147808
.3400129421E-08

e.

fLE2CL26R67TE-T19
.3703599549€E-18
.1249937835€-17
.2962956053€E-17
.S57871L20243E-17
L999994500%5E-17
L1987 F56489E-16
L2370 359332E-16

J3324982272E-16

-1095870347E-C9
.2767621193E-00

T LL855737185E-0G

.7656616072€E-09
«111(929915€-08
L5440 46689E-02
L2LOL035355E-038
L2OR(ASSTTIES-DS

L3600 129455608

Table A2-38

Form 2, FTMP,

©.1089111025€6-10

.1416485522E~09
.3096779967E-09
.5390091628€E-09
.825G38B8685E~09
.1193506436€~08
L1637085443E-08
.2178794809E-08
.2813152210e-08

T .2561421642E-08"

.3703704376€-21
.7999994523E-19
L6929623513E-18
L1517034219€~17
.3429991663E-17
.6509609875€6-17
L1103366384E-16
.17279927525-16
.25526174L33E=16

.3605017705E-16

.1089111025€-10

.1616485523€E~09
.3096779972€-09

.8§259388719e~-09
.1193506442€-08

TL16372085454E-08

L21787G4827E-08
.2813152326£-D8
.3561621678E-038

T = 100 min _ N

max

1000.0
‘1.0

a
B

T S36TS9L0699F-10

.1686620700€=-09
.3535842822E-09

5882121083 F-09 "

.8959723150E-09
.1272599422€-08
L1764 0572434€-D8
02294742650€8-08
. 2956711319E-08

.2962962356E-20
. 1270369397E-18

6399991012 €~18"

.18196260347=-17
«3943693625E-17
-7289977119F-17
.1212625111E-16
2187602€9521-16
S2743986564E-16
.3845275209¢€~16

v

.367594G700€E-10
.16866207018-09
.3535842828€~09

".5882121101E~-09

.8959723190€~09
.1272599429¢~08
".17405724456E-08
«2294743669£~08

.2956711347¢-08-
.3720510256¢8-08

intermittent, no restrictions

= 15, Nm =

.3726510218¢€~-08 7

".5722861604E-1D

.20463377823€~09
«392944373GE-D9
“5468740835€E~09
«9622334626E-09
.1361872316E-08

«1R4N927821E~-T8 -

.242152277¢€-028

" .3C97831487E~18
W3891014041E-0°F

.9999996219E~20
-1896294543E=-12
.B813702480CE~-18
«2159995489€-17
L4506284241€E~17
.8130343842E=17

T 13309948758 -14

.2032287309F«15
.29h4683R942E~15

T 4095977050E~16

.5722861605E6-10
.20433778256-09
.3929443732E=D9

W54687TL0856E-C9 7

«9622334671€~09
.1361872326E~08

T .18409R87834E-0R 7T

£2421522796F~(8
«3007821516€~(2

.3891014382¢e~-08&"

"LR601872292€E~10 -

«2351359945E~09
C4b61454671923E-09

~7014632928E=09 ~= - 7 e oo

.1038394925E-08
L144T7801770E-08
.19519831469E-08 - T
.2545617785S€E-08
.3250140455€E-08

L4059428131E-08 T 4239367034€-08"

«237036919CE=-19
-2699997132E-18
«1016294625E-17
.2540364791€E-17
.5119985712E~-17
«9032932404€-17
«1455697945E-16
«2194G90006E~16
«3154946788E~16

W43573456446E-16" L4629602616E-16"

c8601872295E-10""" ~ "

«2351359948E-09
«64614541933E-09
27014632954E-097 77 T
«1038394930£-08
L1447801779E~-08 : '
«1951981484E-08 ~~ T oo T
.2545617806E-08
.32501404R7E=-08 ,
J4059428174E~08 7TT4239367081€E-08" .




QL ISuUM

e SUM

TeT

G+Px SUM

= (1. :
.3009731163E-09
.1223229633E-08
L2692¢6107188E-08
LESCTT TS0 AE~(8
LUSLSTR2ALE-NE
1326946253 E-07
L153E8510F3E-07
L2426159361€E-07
L3N8CP25885€E-07

= Q.
LAH29626867E-19
370369954 9E-18

124559 7&3ISE-1T

2562954053¢F-17
SOSTRIC20243E-07
L9995955003e~17
JABRTOSHLATE-TS
LP370359332E-14
L3374552272E-16

= C.
L300%531163E-09
.1223229633€-08

.2926107189E~98

5501705106 E-08
.89535782466E-08
T L1326946254E-07
L1538 E61085E=-07
2426159363 E-07
LATE(T25RRBE-N7
Table A2-39
Form 2, FIMP,

T =
max

o = 1000.0
= 10.0

1678513556€-10
L4317444530€-09
. 1494697470E-08
L3373096606E-08
0119366760E-08
07518583458 ~08

c1422793565€=-07

.1950795C11e~-07
.2551650998E-07
-3219808080€-07

.3703704376€~21

7996994 523E-19

.4929623513E~18
.1517034219E-17
»3429991463F-17
.6509409875e-17
L1103366354E-16
L1727992752€~-16
-2¢552617433E-16
-36(050177715E-16

T .1678513556E-10
.4317444530€-09
«T494697471E-08
.33730596627E-08
«6119366763E~08
«9751858351E~C8

.1950795012€-07
.2551651000E-07
T .32198Ge083E-07

intermittent, no restrictions

100 min Np = 15, Nm =9, N

TTU6147896295E-107

L58295624434E-09

.1804945717¢=08
CU3249108792£-08
67784631747 ~08
.1057807909¢F-"7
L1522446616L=37
L2065058308E-07
L2680410512E=07
.3360475362E=07

.2962962356E-20
. 1270369397E~18
+6399991012E-18

TJ1BI9626034LE-17

«3943692625E-17
. 7289977119E-17
T .1213625111E-16
L1876028952E~16
2TL3986554E-16
".3845275209¢E-16

Te6147896295E~10"

«5829624435E=-09
.1804945718€-038

T.3249108800E-28

.6778463178E-08
. 1057807999E~07

.2065058310€~07
.2680410515€-07
«3360475366F-07

2118006783 0E=09

L76847T4461E=09
.2142463764LE-08
L4366570534E-0°
.7466601837E-08
114440994 8E=07
.1626635123€-07
.21828182371€-07
.2811172559E=C7
.3504093907E~7

«9999996219€E-20
-1896294543€E-118

" «8137024800E-18
«21599954%0€~17

L4506224241E-~17
»B130343842€E~17

»1330994875€=16""

.203228730GE-16
< 294458894 2E~16
< 409597705016

2118006783 0E=-09
L7684776663E-00

«21462463765E-08
«4366570536E~08
«TH66601B37E-0R
«11444009940%E-D7

Te1624635124E~07
T .2182818373e-(7

«2811172562E~07
-3504093911E~-07

=5

B

".1730530854E-07

.2774168226E-09
.2520103104E~08

B8195802544¢€ =08
«1233729430E-07

.17305308535-07wm;w“__m....

.2302799975E-07
.2945102601€-07
.3649391092€-07

-2370369190€~-19
-2699997132E=18
-1016294625E~17

"« 2540364791E-17 -

«5119985712E-17
L9N32032404E-17

«2011733288E~09 T T T T

WAF1BBLTHHBESQR T T

+3797533845E-07

<1455697945E 16"~

.2196990006E~-16
«315494678BE-16

435734544 6E-16

~.2011733289E~09 =
97741682298 -09

.25201031C5€E~08

T b913347671E-08
-.8195802545E-08 °

«1233729431E-~07

.2302799977€-07
.2945102604E-D7
«3649391096E-07

© .3797533850€-07



Tt _g320589919E-10777.38528462528-09 290778884795;09'“:16059397035-08‘“”

GLTSUNM = 0. "7
L246ECO70156=08 .3435127377E~-08 .4505146732E~08 .5631216568E-C8 .6822050071€-08
_8039730603E-08 .9299855572E-08 .1056994705E-07 .1186975457E~07 .1316982758E~C7
14465229756 €-07 .15809503764E<07 .1714492107E-07 .18471915406~07 " .1981472730E~07
C2114731181E=07  .2249434466€=07 .2383012012F=07 .2517956013F=07 .2651715534E-07
7867765918 =07 .2920659723E~07 .3055818593E=07 .3189740548€~07 .3324943373E~07
3458898554 E-07 T.3594125923E~07 ".3728099763E=07 .3863340737E-07 © .3997324755E~07 T 0 T
4132572956 E-07 .4266562431E=07 .4401814243E-07 .4535806449F=07 .4671059809E-C7
LLBD5053163E-07 Jb94L3069126-07 .S507430C562E-07 .5209553986E-07 .5343547402E-07
L5478800135E~07 .5617793026E-07 .5748044848E-07 .5882037047€~07 .6017287832€~07 .6151279245€E-07
Px SUM = 0. .3703704376E=-21 .29629623546E-20 .9999996219E-20 .2370369190E-19
LLb2G62686TE=19 .7999994523E=-19 .1270369397E-18 .1896294543E~12 ,2699997132E-18
L37N1599549E-18 J4929423513E-18 .6399991012€-18 .3137024800€-18 .1016294625E-17
12499 97835E-17 .1517034219E=17 TT.4819626034E~17 .21599G5489E~17 ~.2540364791E-17 -
= 2062756053 E=17  .3429991663E-17 .3943693625E-17 .4S06284241E-17 .5119985712E-17
3 L5787020243E-17 .650C60987SE=-17 .7289977119E~17 .B1303438426~-17 .9032032404€-17
9999 955003E=17 .1103366334E-16" .1213625111F=16 T.13309948756=16 " L1455697945E=16 " T T
L1SR7YSHLEIE~16 .1727992752E-16 .1876028952E=16 .2032287309E-16 .2196990006E~16
_2370359332E-16 .2552617433E~16 .2743986564E=16 .2944688942E~16 .3154946788E-16
L337LY%2272E-16 .3605017705E=16" .3845275209F=16 .4095977050E~156 435734564 6E-16 " L4529602618E-16 -
@+Px SUM = (. TL.9320589619-10" .2852846252€-09 T ONT77RRR47IE-CY TT.16059397036-08 "7 - )
LSLO6FGD7015E=0K& .3435127378E-08 .4505146732€-08 .5631216568€E-08 .6822050072E-08
CA039730603E-08 .9299855573E-08 .1056994705FE=07 .1186975457E~07. .1316982768E-07
144G229756E-07 .1580950374€=07 J1714492107€=37 L18471915406~07 '.19814727308-07 " ™~ -
L1146 7311RTE=D7  .2249434466E-07 .2383012012€-07 .2517956013€-07 .2651715535E~07
LPPRETIONONL0T LAY2ANGILAT-0T JANLSRTRN941 =07 L3THG740540T=07  L3324943373F=-07
LIL5E898555E=07 .35941259K4E-07 3728099764 E-07 .38B63340739E~07 3997324756E~07
JAvYSeytentt -0/ Jhdteh LN AE~0T JAHh ORI AL ~NT JASARNOLS 1T~ 0T AETINNQR1PF =07
L4LE0S053166E-G7 49603069156=07 .5074300565t=07 .5209553989€~-(7 .5343547405€-07
LS54T B00138E-07 .5612793C30E~07 .S5748044852E-07 .5882037051E=07  .6N17287836E-07 .6151279249E-07
Table A2-40 - »
Form 2, FTMP, intermittent, no restrictions.. - - —
Tmax 100 min Np = 15, Nm =9, NB =5
a = 1000.0
"B = 100.0 - - -
- | l J ] I o J .




€€T

GLTSUM

Pr* SUM

G+Px SUM

- N )
.1230342875€~08
SH0TL476473E-0D8
B126473787E-08
LE310557876E-08
062252243607

L2606 YGISE-0T T

L1467 1840208E-07
.16902243R87E~07
.1901411272€-07

LL526627253E-10
.3703730166E~172
C L 1249978147 E-17
2962557041 E-17
COTETLZ2656E~17
T L9999970003E-17
L1987 YSTL16E=14
.2370350913¢e~14
3374984803 E-16

_— .

.1830342875E~08%
LADNLL76473E-0R

L61206473788E-02
,531(0557877E~-CE
11042252244 €-07

U260 669038E=07

.1471840209E-07
.1690224389€-07
L1901411276F-57
Table A2-41

T.1693628182e-09

.2296009647E-08
.4408007012E-08

L6592151579€E-08

.87046123255€-08
. 1088814163607

.1300623070506-07

«1518396274E-07
.1729584875E-07
« 19479614 28E-07

.3703704438E-21
. 7999995323E-19
c4929624416E-18

TL1517034624€-17

. 3429992863E-17
.6539612696€E-17

.11033%366954E-16

. 1727593789¢€-16
«2552619178E-16

<36050204469E-16

L1693628182E-09

.2296009647E-08
LA4LDRECT013E~-CE
L65921515%1E~08
~86706123259E-08
.1085814164E-07

TT.130C007051€-077

-1518396275E-0G7
L1729584877E-07
«1947961492E-07

TTL58RE433897€-09

.2689516549€-08
S4B873708251€E~08
.6985697037F~08
LP169765887F-N8
.1128171185e-07

1346565457607

.1557755773£=-07
.1776137430E-07
.1987323457€-07

'.2942962455E=-20

«1270369545E-18
.6396992202¢~18
.18196265508~17 "
.3943695071€-17
.7289980400€-17

,1213625758E=16""

-1876030107¢€-16
L27L3988435E-16

.3845278221¢6-16 ~

“5888433898E-09"

.2689516549¢€-08
<4B873702251E-08
«6985697038E-08
-9169765891F~08
L11281711897-07

W1346565458E-0777"

<1557755775€~07
“1778137433€-27

CL19873234610-07

.97322951386-09
.3155238549£-08
.5267243777E-08
L7451363107€-0¢
.95633262256-08
~11747319376-07

.1385923957E~07 "
21604310668E~07

«1815692412E~07
«2033872504E~C7

.9999966719E=20
18962947 96E-18
.8137026553E~18

«2159996137e~17"

+45062R5968E~17
.8130347636E=-17

- 1330995607E=156""

.2032288596E~16
«2944601053E-15
«4095980327E-16

.9732295132E~09
-3155238549E-C3
«526724377RE-08
.74513¢3109E-08
«9563326229E~0R
«1174731938E-07

«1385923968E~07"

+1604310670E-C7

L1R154098414E-07

.2033872508F-037

J1437181007E~08 ~ o T TT oo

.3548763607E-08
.5732933294E~08

TP B4LI13S26E-08

L1002895714E-07
L1214089457E-07
L1432481203E-07 T o e
.1643670662E-07

- s1862049797E-07

.20732364966E-07 .2119782844E-07 .

.2370369348E-19
-2699997537E~18
LT016294862E~17
.2540365595E=~-17 -0
-51199877560E-17
.9032936770E~17

V14556987 TOE=16" T o T e e

«2196991434E-16
.3154949102E-16
«4357349005E-16"  .6629606474E~16

.1437181007€~08 — —-
.3548763607£-08
.5732933295E-02
.7844913529E-08
.1002895714E-07
.1214089458E-07

14324812056 =07 e e

«1643670664E-07
L1862049800E-0T

L2073234971E~-07 .2119782849E-07

Form 2, FTMP, intermittent, no restrictions

T = 100 min 15, Nm =9, N_ =5

max Np = B

a = 1000.0
B = 1000.0



QLTSUM =

Pr SUM =

VET,

G+Px SUM =

C.

c.

L0291871292€-09
.CJ24513969E-08
3081783640808
«422395%3180€-02
.5322556154E~0%
«65C(0218169E~08
.7631152909€-028
SERBTU39747E-CB
L9991252235E-08

0.

46295627253 E~19
L3703720166E-18
S149998147E-17
.2062%57041E-17
WSTET(22654E-17
999997 0G03E~17
«1587957416E-16
L257035G913F~106
233749 3480D3E-16

.7291871293E-09
L2024513970F <0k
L3081783641€-07
L4222723183E-07

.5322558163€-08 -

.6500918179E-08

. «7631152925€e~08

8837039771 E-LE
0991272259 E-0¢

Table A2-42

Form 2
Tmax = 100 min
a = 10.0
B = 1.0
—

}_,__._

.1001051223E~09
.1171317C11€-08
.2208877140E-08
.3333734897E-08
SLE1T7071766E-08

.5582110526F-08"

.6700716330E~08
L 7T896490921£-08
.9041941532E-08
<1026098573€E-07

L3703704438€-21
- 1999995323F-19
L4929624416E-18
SI1517034624E-17
342999206317
LH509612696E-17
-1103366954E-16
L17279937298-16
.2552619178E-16
«36050204469E-16

L .2962962455E~20

.1001051223E-09

~1171317011€-08
.2208877141€-08
.323273468E98E-08
LLLITPCTITASE-QR
.55321105%93€e-08
L6700716341€E-08
.7896490928E-08
.90461941557E-08
L1026098576€-07

N
P

.3357460331€F-09
.1351529413E-28

.24571916408-08

3523599344 F-08
L467381773GE-08

“S5T79439615€-08

.6963920838E-08
.809951977&£~-08

.9310037052E-08

- 1046832953E~-07

.1270369545€-18
.6399992292£-18
L18196265508E-17
39460507 1E-17
L7289980400E-17
.1213625758€-16
.1874030109: 16
L27L39RELRSE~16
.3845277221E-16

«3357460331E-09
.1351529413E-28 -

22457191441E-08
352759934 5E~08
L6T8Y7T7463E-0018
57794396236 -38
.6963920850E~08
.8099519797€-08
«9310D37C8DF-08
.1046832957€=-07

restricted, FTMP, intermittent
15, N =

m

«5113447316E-C9

«1595822327e~-D8
<2643481664F-TF
.3777233455E-0R
«4868395811E-~LB

L.604027C4B1E-CE T

-7164855911E=-CR
.B365823191€-(8
«9515799287E-C8
L1073875536E-07

.9999996719¢~-20
.1896294796E-1%

"«8137026563E-18

-2159996137¢-17
<45062859468E~17
-8130347636E£-17
-1330995607€~16
.2032298596E~16
.2944691053E-16
»4095980327€E-16

«5113447316E-09

.1595822327€~C2

2643481665808

377723345 7€E-CR
.4B683958158~0R

©o6040270489E-08 -

+7164855924E-08
-8365823211€~-0F

"9515799317€~08

+1073875540e~07

-7512048059€-09
«1778%60641E-0Q8

" .2893660804E-08

«3968751990E-08
«5126577729E~08

L6238867676E-08

«7429151923E-08
«8B569E814731E-08
L9784716804E~08
«1094682505€-07

«237036934RE-19
269999753718

W 1N16294862E~17 -
.2540365595€-17

-511998776CE-17

"o 9032936770E-17

-1455698770E-16
«2196991434E=16
231549491026 ~16
»4357349005€E~-16

.7512048060E~-09

«1778160641£-08
.2893660805E-08
-3968751993€-C8
5126577734E-08

.6238867685E=-08
"7429151937€~08

-B569814753€E-08

L9784716836E~08

L1094622509E~07

«1121794185€E-07 -

«4629606474E-16

«1121794190E-07




1)

SET

v
]

C.
L99543099R7E-DY
. W222ETJ0273E-03

3419637296 E-02
LW6772730128=03

LHETL2 34508 E-T08
WAERFEAISIVIE S
L3R30572477E-00
LILBRYEIEASLE~DE
L1UPECERTSOE-DT

LLH25962686TE-19
L3703699549E-18
«1245997835E-17
.2962956053€E-17
.5787.020243€-17
LG9999550C03e-17
L1587956439E-16
L2RTL359%328=16

.3374982272E=16"

.99543)99588E~00
22287030273 F-08
.ﬁ’o"‘/’o“??'?ﬁf‘\"q
LL627273015E~08
LOETL2 AL NP
JAT5s316 12000
.2330572513€E~08
LP58Y53847TE~D"

LAGTELHRTSIE-DT

.1025684778€-09
12654464871 0-08
L2446 57190052E-08
.3695637745€~08
L899 18525°25F-08
LHT50RD0234E-08
SOLLBD2LTS6E-0E
2607115644808
LGHULITTREZE~DE

©L1106339638E~07

3703704376621
.7999994523E-19
L4G29623513E-18
L15170364219E=17
.3429991663E-17
.6509609875E-17

T L11033663R4E-16

SA727992752€8-16
.25526174336-16
.3605017705E~-16

LIN256R4778E-09
JA2654LA4R31E-08
L724411907538=-08
LIROLARTONTE 0K
L6890 185529E-08
ATHAYOND AT =N
L SAIN S IE=0E
LE6DTII5¢8T1E-CE
LGEDA377914 €07
LTI06RILLIE-QT

= 15, N_ =
m

V34636177056 -09
L14729%8817E-08
L2716234326F=-028
39099560511 -08
.5166380521e-08
.6365485599E-08
L T6P2U582699F~08
.89218440N34E-0FR
S100808G479F 07
. 11278%5166E-07

.2962962356E-20
.1270369357e~1¢
639999101 2E-18
.1819626034E=-17
«394360T625E-17
.7289977119E-17
£1213625111E-16
.187¢60728952¢E-14
L27439845647-16
«3845275209L-16

V346361 7705F-09

L14729170817E-38
“2716234%27F~08
L39009SANS20 =02
«51683815256-08
ATAGLRRANAT =R
JTbASR UL~
LER2IRLLOS52E-08
LA00EN8QLETE-DT
.11278151708-07

Table A2-43

Form 2 restricted, FTMP, intermittent
Tmax = 100 min Np

a = 10.0

g = 10.0

.5375573469E~9
L174426297FE-DR
.2929708538E~028
- L184396373E~0F
.5383014023€=~C"
L664205309(L=0F
L7EZ9298802F =18
LONORITREISE~LP
.1029563955€E=07
.1155464149E=07

.2999996210E~20
.189629454L3E~18
.8137062480CE-1°2
.2159995489£-17
LSO6284241E-17
.B130343842E-17
" .1330994875E8-16
.2032287309E~156
L294LAEEFL2E=TS
L40959770S5CE=-16

.5375573469F=09
L1744262976E-CR
L2929 708630E~08
JA1RE316370F 00
L .5383014027E-02
CJHALP2OSZINELF=-P
IR 298815E-DK
.9098378656E-08
L102956395€E-07
L 1155464153E=07

9, N, =5

B

.?7967854906E-09
L19549674982E-08
3205469753 ~08

.5659569036E~-08
6856751727808
«8115850051€-D8
-9313112639E-08
LAGS721474L6E-D7
21176940200E-07

.2370369190E-19

.2699997132€-18

1016294625 -17

L2560364751E=17

.5119985712E-17

~9032932404E-17

.2196990006E-16
.31549467°8E-16
LL357345446E-16

.7967854906€E~09
.1954967499E-08
L3205469754€-08

HMALNNENITAIE-GR

«5659569041E-08
LAR5675172AF=-0R

AR EY-EURIA Y EIAN

.9313112661£-08
L1057214749E-07
<1176940204FE~07

Feo

“.H6400801760F-08 -

- 1204588277€~07

"o 1455697945€E-16 "

T .h629602616E-16

- 1204588282E~07



9€T

= 0.
JAINGET20143E-08
L?2262250101€6=-0R
L34130184067 =08
AETLALERRE=TIR
LETTT224087E-TS
LO9P1586674E-C8
LE141336727E-08
.9355615462F=-08
.10505354633€E=07

= Q.
LA62G6268B67E-19
L3756 09549F=12
1269939 7835E~17
.2902956053E-17
<5T870D20243E-17
L99999550U38~-17
LI585 7956459 E-16
WERIG L5328~
LE3TLIRP272E-11

= 0.
LA048720143E-08
22632506102E~-02
L341201R4L0T7E-CEH
J4h27454891E-CF

T LS5777224093E-08

LACO1I58868LE-0E
LE141336743E-08
935551545 6E~08
. 1:5{535636F=07

-1103191906€£-09
1317538127E-03
L266731008TE-08
L368179C135F-08
4K 315520%0E~08

L6045949119€E-08
-7195702836E-08

.84610015107€-08
.9559759651E~08
.10773982810e~07

-3703704376E-271

.7993994523E-19
-4929623513¢6~18
2151703421917
3429991663817
LESQOCHNPRTSE-TT
.1103366334E-16
c1727992752€E-16
£2552K174326-16
L360531777585~16

.1103191936E-09

.1317538187E-08
224673100828 -08
L3681790135E~-0R
.4831552983E-08
.6045949126E-08
-7195702847E-08
LE610015124E-08
-95572759676E-08
1077398813 E~-07

.3724835081€-09

.1521586873F-038
JPTIL1004LI9E-T8
.388586A956F-08
51002966858-08
.6250054059E-08
.7T464399872F-08

.8614148090E-08 "

.98284610060E-08
.1097814908€-07

«2962962356E-20
L1270369397F-18
.6399991312r-18
S18196260340-17
$3943693025E~17
L7289977119F~17
.1212525111E-16
.1R876028952L-16

TL2T47986554F =14

.3845275209E-16

.3724885081€-09

.1521586873E-28
27361004996-28
388586695 7F=-08
SINT296685E-08

.625T054066E~08

J7464399884E-38
B8614148109F-08

L9824410087E-08 -

.10978149126-07

.Form 2 restricted, FTMP, intermittent
N, = 15, Ny =9, Ny =5

Table A2-44
T = 100 min
max .
¢ = 10.0
g = 100.0

J l J

.5759087126E-09

.1790395984E~C8
£2940166104E-C8
«56156629371€~C8
.53043903594E-08

«6518769757E~0R

.7668521642E-D8
.BEB2R17144E-CF
.1003255985€E=07
«1126677153E-T7

«999999621%9E~20
. 189629454%E-17
.83137024800€E-18
«215999548%E-17
+45062%4241E~17
«8130343R842E-17
.1330994875€-16
.2032287309¢F~16
294465894 2E-16
+4095977050E-156

.5759087126E-C9
.1790395984E~08
.2940166105€~02

61566293735 -C¢
“5304330399E~02

.6518769765E~08
L76685216565-0%

.B3882817164€-C8

100325598 KE-D7

«1124677157E~C7

-8466818562E-09

199445033608

".372038947176L~02

L4358711844E-08
.5573124752E~-08

L67228R03CRE-N8 -

.7937209349€-08
.9086955731E-08
.1030120094E-07
.1145093811€-07

.2370369190E-19
.2699997132E-12
.1016294625€-17
«2540364791E-17
«S1T19985712E-17

-11721955125€-07

L9032932404E-17 -

.1455697945E=16
.2196990006E=-16
J31SLGL6TEEE~1A
WL3573456446E=16

~B44L6818562E-D9

.1994450336€E~08
.3708947177E-02
4358711846€-08
.5573124767€E-08

L.7937209364LE~08
«2086955753€~08
.1030120097€-07
.1145093816€~07

L4629602616E~16

- 6722880317E=08 — ~ o -omeme

.1171955130E-07




= (.
.1015251232€e~-08
-2185390247E~08
3287871706 E-DR
JAG57926919€-04
5560 40327S3F-08
LOT3L374203E-07
JTBERCBAL3IAKE-]R
.9002732100€-08
L1010519455€6~07

GLTSUM

o.
“LB29B26847E-19
3703679549 E~189
LA2HGYITRISE-TT
LIRA2YS56053E-17
LS7870U2C243E-17
L9999955002€E-17
LA5ETYS6435 F-16
SOBTTEBUBI2E-TS
SA3B74932272€-16

Px SUM =

LET

G+PA SUM = 0.

. 1015251232E-0%
2185330247 E-027
SAPRTBTIT70EF-05
-/0/0‘)".‘/2!“)(’? E-(')R

T .5560602758E-08
WO P ALAT AT =0
o 8326643 2E~-08
L900¢732126 E~-08
LA010G519658€-07
Table A2-45

.1094173635-09

-»1276350548E-08
.2378834246E-08
. 354P9229778-08
4651401066E-08
«5821406016E-08
.69272378453¢F~-08
L8NYT799668E-08
91962664080 ~08
.1036610393E-07

L3703704376E~21
. 7993994523£-19
.4929623513€-18
L 151703421917
L3L29901463E-17

. 650Q6N9ETSE-TTY
LAINA360384E-16

217279927528 ~16
L2592617433E-16
L36050317745E-16

.10941736358-09
.1276350549€E-08
Z2372834247E-08
L3542922979F-08
AASTAOND6E-08

.5821406023E-08"

OB RNLLE AP
LB0937996656-08
J91962664L33E-08
L1034610397€-07

«367L164879E-D09
L1469782477E-03
.2639904732E-28
.3742385070E~038
2L912423527E~08
L601489£230r-08
. 7184852934t -28
L82R7321957E-08
-94571929564£~28
-1055965625F-07

.2962962355¢E-2D
L1270360307F-18
C.6399991012¢8-128
< 1819626034F-17
3947693625817
. 7289977119817
.1213625111E-14
LA8T76D28952F-%6
2743926556616
<384527520%€-15

L3674164LR79F-39
~1469782477€8-08
L2639904733E-08 -
37423850725 -08
491742745311 =08
W6014898237¢-08
TAIRAARDOLAE-NR
CB28 3210 6E-NE
. 9457192981 t:~-08
10559456 29€E-27

Form 2 restricted, FTMP, intermittent

T =
max

100 min

10.0
'1000.0

o

N
P

=15, N =
m

.5607208353e-~09

.1730872185€E-08
.2833354765¢~C8
LA003426736E-08
.51059N3698E=~08
.H627589189F7F~ (8
-7378363192E~08
-B548267672E~08
.9650733267E-08
.182055406E-07

-.3969996219£-20
.1896294542%E~-18
.8137024800E=17
.2159995489E~17
b 506284249E-97

«8130343842E=17

L13300%4875€E-16
L,2032287309E-15

W20LLAPRGLPE=15

~4C95977250E-16

.5607208353€E=09
.17308721858-08

.2R33354766E-012
L6003426738€~08
5105903702808
.5275891906€E~08
LPR7RTAT2IIF-0R
SB8548267692E-028
«9650733296E-CR
L1082055410E-07

.8218254998E-09
.1924310150E-08
"«3094415643E~08
4196894857E-08
«5356916560E-08
«5469390130€~-08
.7639328789€-08
B741795971E-08
«2911650231E~-08
21101411238£-07

.2370369190E-19

.2699997132E~-18
.1016294625€-17
.2540364791€=17
.5119985712E-17
.9032932404E~17
.1455697945E-16
-2196990006E-16

".3154946788E-16

<43573464544L6E-16

«8218254998E-09
.1924310150E~08
.309441564L4E-08
-41968F4859€E-08
5366916565608
5469390139£-08
LT76T932R10TE~0OR
RIS NOLTDETRE T
.9911650263¢ ~02
<1101411243E-07

«1127500061E-07

-4629602616£-16

-1127500066€-07

-



.5768901798E£-10

.1936557468E-09

«2966699527€E~09

.4410051131€=09

QLTSUM = 0.
.5526725529€=09 .7059416980E-09 .8268220753E~039 .9895477708E-09 .1120128015€E~728
.1292753034€~08 . 1433463179E-08 L16163961916-08"".1767574861€E-08 .1961135720e~08

.2123095220€E-03
.3127278858E-0%

.2327559847€-08
.3322900359E-038

.2500550910¢e-08
.3561259243E-08

.2716145929E-08
«376839714%E-08

.2900372019€~-08
.4018310717e~08

_4237050145E-08 44935868 06E-08 “.47T2898(2358-D8 - .5002177289€E=-N% " ,5244247555E-08
159261140756=08 J5782857151E-08 .6079376652E~08 .6344764209€=~C8 .5652897119€~08
LL029875906E-0R .7249564R44E-08 .753K070879F-08 .7869230771E-0¢ .8169173366E=-08
"8511711387E-08 .8822987N25E~08 .9176792399E-08 .9499283456E-08 = .9864232113E-08
.1019730845E-07 .1057376455E-07 .1091828499E-07 .1130510235E-07 .1166041599€-07 .1205793935€-07
p* SuM - = 0. _3703704438F=-21 .2962962455E-20 .9999996719€-20 .2370369348E-19
LL629677253E=19 .7999995323E-19 .1270369545L-18 . 1896294796E-1R .2699997537€~-18
C3703700166E-182 49290244 16E-18 .6399992292E-18  .8137026563E-18 1016294862€-17
H 1249978147E=17 .1517034624E-17 .1819626550E-17 .2159996137E-17 .2540365595E-17
w 206295706 1E=17 .3429992863E=-17 .3943695C71E~-17 .4506285968E-17 .5119987760E-17
© R78TL22654E=17 " .650(9612696E-17 .7289980400F~17 ~.8130347636E-17 .9032936770E-17
L609GO70003E-17 .1103366054E=-16 .1213625758F=-16 .1330995607E-16 © .1455698770E-16
1S879S7416E-16 .17279937%9E-16 .1876030109E-16 .2032288596E-16 .2196991434E-16
2 3703500136=16 .2552610178E=16 J2743988485F-16 " .2044691053F-16 .3154949102E-16 - : -
3374934803E-16 .3605020469€-16 .3845278221E-16 .4095980327E-16 .43573490056-16 L46296064T74E-16
g+F* SUM = 0. .5768901798E~10 .1936557468F=-09 .29666995276-09 .4410051131£-09
(9526725530€-09 .7059416980E-09 .8268220754F-09 .989547771CE~09 .1120128015€=08
T1207763034 E~0% - .1433463179E=08 .1616396192E6-08 .1767574862E~C5%" .1961135721€-08
L2124075221E-0& .2327559269E-03 .2500S5G911F-08 .2716145932E~-C8 .2900372021€e~N&
LS127278861E=08 LI e0dNsnE=0R 561259247008 L3TLR30T1540~(F LAN18310722€6-R
a?37050151 F=0# - L4LOESREE13E=08 ~.4728980242E~08 .5002177297E~08 ~.5244247564E-08 -
FRAAYPAYE I W 0D R RV PR/ S VIR A/ A NOPUE L O B2 LOIPBT LG DR SHALATHA PP AT =NR HLHBP2RVTIRAF=-OR
CU2GBTSO2E~N8  L72495648562E-08 .7538D7CA9TE-DR  .7869230791e~C8 .B169173388E-08
(58 11711411E-79 .E322987051E~0R .9176797425E=08 .9499283486E-TR . 9864232144E~08
101y 7 o 0nARE=D7  L1057376459£-07  .1091828503¢6-27 L 1130510239E-07  .1166041604E-07 .1205793940E-07
Table A2-46 A
Form 2 restricted, FTMP, intermittent
Tmax = 100 min Np = 15"Nm =9, NB =5
a = 100.0
] ] | S IR I R S S I I




QLISUY =

fox S UM =

6€T

G+E* SUM =

0.
LB736304215E~09
S2436UT0697E-CR

Lw2947958051 E=L8

LARLS249100 08
LALIIFLOLE2ESTT
L1587 26852E~T7
L1272V L 7746E-0T
LHAB9 646457 E-(7

1705981067 E-UT -

C - . .
LLHh20626867E-19
L3TU363954%F-18
L12499727835€8-17
L295624%56053E=-17
JOTETL2U263E-17
LOUDGYSS0U3E-TT7
LA5AT Y5642 =16

23I(35R332E-16

P

J33T4LGE2272E-1067

C. v
LET736324216E-0%
L2434LLT7DEIBE-DR

L A294796052 E-08

L6345249112E-0R
LEA32FL64L6EE-0R
L 1058 726853E-07
e T2V hTI65F-070
L1LAEGRLL LA E-D7
AT U3V IV E-CT
Table A2-47

.6888727954E-10
L11609509676~08
L27746783252e-08
JLT7N9790509E-08
LO674L43860T73E-08
LEETSELDTAGE-CS
1096954125807
-131469885128-07
.1531120600€E-07
L1742928512E~07

LET0RT7043T76E-20
L7999954523E-19
. 4929623513E~18
L1517034219€8-17
+3429991663E-17
LE500609875£-17
CAT02366274E-T6
L1T727992792F-14
2552617433676

.3605017705F=16"

L6882727954€-10
L1160S50961E-08
L2TTLTE3252E-C08
JLT7TDO790510E-08
Lb6744936076E-08
.&875800756£-08

L10992954127E-07

.1314£9885148~07
L1531120403E-07

S LATLEG28515E-GY

L2407T702878E~30
. 1435759188¢E-02
.3159055141£~08

© 50954356295 ~08"

L71R1515556F =08
.9285245220F-08
LATALS TUAD9E-DT
L135840R606E-07
L1576044737F=27
©L1790442820E~07

. 2962962356F-20
L12703A9397F-18
.6399991012¢F-13
Z1R19526034E-77
L394736935425F-17
s 7289977119717
L12176251117 =16
LAB7LD209520~14
274629805648 -1

c33845275209€E-18

L2407702879E-09
J1435752182¢€6-0°9
.3159055142¢6£-38
.5095433631£-08
.7181519600E~08
.9285245228F~108

1350400038807
L1576046467458-27
L1790442%248-07

Form 2 restricted, FTMP, intermittent

T =
max

100 min

160.0
10.0

>
It

N
P

= 15, N_ =
m

L116L67061020-07 &

b 107568244E-0F

17644791576~ 08
.3518330847e~0R

.5519968001€~08 -

.758554631CE-D°F
L9730020207E~08
L11P5983740E-07

T 1AD32R4837E-DT

SAET7537865E-(7

w1835397036E-07

. 9999994219L~20
L18062945438-7F
.8137024800¢~18
.215999548%E~17
2650628424 1E-17
.B8130343R42E-17
.13300904875E~14
L2{132287309E=-14
. 2944L6R8QL2E=TE

L4 095977050E~16"

LAT0754R244E-00
LAT64479167F-0F
-3518339867&~0R

.7585569314E-08
.97300202156~08
L1185983770E=07
.1403286839€~07
L1617537868€-07
C18353970408-07

- 6456433646809

~23519968003E-08 -

.2075636416E-08
.3920307472E-08

co ]

.5913768638E-08 -~

LB025768516E-08
.101411055%9€E-07
L1230772495e-07
LTLLLTBIL96E-NT
21652475652E=07
.1876917784E-07

<2370369190E~-19
.2699997132-18
.1016294625€8-17
«2540366791E-17
.5119985712e-17
LIN32932404E~17

~ 145560794 5E~16.

LZ1969900N6E-16
315494 6T7RRE=-T6
«43573454646E-16

L5456433646E -N9-

20756364 16E-08
.3920307473E-08

192187668 7E~L7 -

“4629602616E-16

.5913768640E-08" -~

.8025768521€~08
-1014110560€-07

" .12307724%6E-07

- 1444739498E-07
.1662475655€~97
«1876917788E~067

+1921876691E-07 -



.1123756412€E-09

L421027282464€-09

QLTSUw = C..
L1388220706E~08 .1747348635E-08 .2062519913E-08
L3ANGE7311RIE~CE ™ L34 12010414E~GR ~ . 3771485220E~08

L4761519476E=-08
LCATLA51L53E-08

T JB135199773E-0RTTL04946204611E-087

LIRLLGIPBPHE-DR
L1150 74726E-07
.13217495642€-07

.5120978925E-08
L67385763591¢F=~08

.1015934420E-07
.1186812912€-07
.1353281201€-07

.54362661598-08
. 7145179750F-08
.88(:9919895¢Ee-08
-1051874157¢5-07
«121834408%20=-37
«138921706LF=-07

< 24219816 14E-D8
JUNBETETLIGE=TR
«5795717845E=-C8
L7460474338E-02

.1083404839€~07
«1254281492E=07
.1420748963E-C7
+159161642%9E-C7

.9999996219E~2C
L18962G4543E~17F
‘wB137024800E-18
«2159995489€-17
.4506284241E-17
-8130343842E-17
. 1330994875E-16
.2032287309e-16
24668894 2E-15
<4095977050E-16

.7194889541£~09

£2421981614E-08

.7194889541E=C9

T 9169332774E-0C2

LAH086767497E-CE

«5T9S71784LTE~DR
THOOKTHZLPE-(IF
"«9169332732E=-08
.1(”'-7;’0”4-9./-"("{;7
. 125462814L94E-07
“ W 142074806 4LE~T7
.1591616633€~07

g = >

-1074271203E-08
.2737250703E~08
AHL66234L690E-08
.6111007531€E~07
.7819902736E-08

LB4L84634705E-08

.111934380CE~07
128581290707
L1456684048E-07
.1623149263E-07

.2370369130E-19
«2699997132E-18

«16590818&23€~07

.1016294625€~17 -

.2540364791€E-17
.5119985712€-17

©9032932404E~17 - -+ -

«1455697945€E-16
«2196990D06E=-16

©L3154946788E~16

L435734564L6E-16

.1074271203E~08
.2737250703€-08

LAL666234700E-08 -

6111007534E-08
JTR199N027417=08R

“a94BLEBLTALE-DR

11193243801 ~07
L1285812909E-07/

L1456684051€=-07 -

L1623149347E~07

~L629602616E-16

.1650181828€-07

1485216194 €-07 .1524150504E-07 .1555682894€-07.
px UM = 0. L3703704376E-21 .20629623568-20
LhEZYE26567E=19 .7995994523E-19 .1270369397E-1R
CA7035395L0F=12 .4929623513E=-18- .6399991012F=18
e L1245997835E=17  L1517034299E-17  L1819526034E-17
b LE96c956(53E=17  L3429991663E=17 .3943693625E-17
LS7RT020263E-17 ~.6509609875E=17 - . T289977115E=17
L9v94y55003F-17 .1103366384E-16 .1213625111£-16
1987956400616 .1727992752E=16 .1876028952€=16
A TU359332E=16  L2552617453E=16 .27439R86564LE-16
LXAT4L9232272E6~16 .3605317705E-16 .3B45275209E-16
aeEs sum = O. - L1193756412E~09 .6210238244E-09
L1382 220706 E-08 .17473486356~08 .2062519913€E-08
ANGETINAL2E-08 .341P710415E-08 .3771685221F-08
4761519477 E~-D8  .5120978927E-08 .54362686161E-08
LRGN E=GY L NTRYAAASVGE=0R  J7HANYIT 756 F=0R
S M135199779E=0R L 5494620417E=08" .88099109002C~08
TR YRR IR /E IR .1“1'-'1"./.1-.‘1(-()7 LA THIOHI -7
C1SUETAT2BE=N7  J1186812913E=07 .1218344024L-07
13217149544 E=07 .1353281203E-07 .1389217063¢-07
LG EE216197E~07  .15241505CFE=07  .1555592RG8E=-07
. Table A2-48 . . . o
Form 2 restricted, FTMP, intermittent
e in N, =15, N =9, N
o = 100.0
g = 100.0
N J ] 1 J-- o F= Ny 1




QLTSUM = G,
«1094070847E~08
"a23573543245~-08
«3550701453E~C8
AB13676215E-C8
"L 6Q07235413E~05
JAR27C3L14T76E~0P
LEL636T7269T7TE-QFR
.9726570110E-08
L1092001331€E~G7

P*x SUM = 0.

J4629626867E-1Q
W37032599543E-12
L124G997835E~17
.2962956053E-17
5787020243817
.9999955003E~17
S1587G5648%E-16
L2X70250332€-10
DLTLGRL22T28~14

134

0.
- 1094070847 E~C8
.2357354324€~CF
L 355C721454E-0¢
LA813896218¢E-023

G+P*x SUM =

y «7270341436E=08
LEL63672713E-C8

LY72667C133€-0UR -

1092031334€-07

6007235419808

.1164907500€-09

-1374710512E=-028
.2568060800E~08
.3831291054E-08
.502463343DE-08

T Lb2B77TLHYHTE-DE

<7T481109224£~08
.8744162252€6-038
-993748B6064LE~08
L1120045291€~-07

L3703704376E-21
. 79969G45235-19
~4922422513€-18
L1517034219E-47
- 34290GTA63E~17
L6509609875E-17
«1103366384E=16
L1727992752€E-16
2552517423 E-16
L36050317725€E~-14

.1164907500E-09

«1374710512E-08
2563060 CCE-DR
.38312913%6E=-08
L3024633434E-08

.392?u5 1121c-09

1585404678 E~C0R
.2848570&325”38
S40L2CH5E979 5«08
.53*51 2995 £~0%8
L649R530460461 D8
LP761618933e~08
LB8934945553¢F~-028
LA0217948248-37
114112698317 -07

CCTE2GE 2SR eI
1270389397518
.639999*‘ﬁ22a35
LA8198624034F -7
c3G4L2KGRE258 -7

v U

LSU2PESSB6TE=TO
ST RESD3435C0E=07
30593830A0E-08
ZA3P2595367E-08
L35159345355E =R
~/7) 607'4~mr*

L7289977115€E-47

<1213625%311E~16
LABTEOZ2PO52E-3 4
L2TARIBES6LE-TS
WIBLG27500F 14

-3923051121e-0v

c 1585404678808

"L 28LBETLLZ3F~DA

62877743 74E~08

-7481109395€E~08
LE8TLL16224A9E-08
.9937488690€-08
S1120045294E-07

4042015989107

.649853&6?1
761514
5895494551ch

1021794527F
.1147?2678?:”3?

‘k!‘t

;51”&«,; S 5

IR

Table A2- 49

Form 2 restricted, FTMP, infeérmittent
e eooimax 100 min N =

o = 100.0 '

.B.=..1000,0...

"LSGSORRINAMESDR
43”25055%9r—l2

v o ¥
B S RSN
Lot LS R s §
N Em L WS A T

2

°
[ANGRANS

Ty oND

L

¢
1263508~

e 5 <

.6989821927E=08 ~~ ~

88338363065 09
.2076734673€-08
-3339982676E~08 - -
.4533326638E-08
.5796485915€~08%

5

.82528092525€E-0¢8
«G4466220542E-08
L1070920251E-07

.1190252248€-07 .1218294212€-07

-2370369190E-19

-269G997132E~-18 .
L1016294625E-17 e
.2540364791E-17 '
.5119985712E-17

SO0329324D4E-VT e S
-1455697945€E-16

«2796990006E-16

«3154946788E~16 - om0 e
43573454666 -16 .4625602616E-16

-BE33834306E-D9
22076734673E-08
.3339982577E~08
.4533326641€E~-08
5796485920E~028 :
c6989821937E=08 e e
.2252892540E-08
«R4L46220564E-08
~.1070920254E-07 .
«1190252253€E~07 .1218294216E-07

e e ove e s e = b an s



GLTsSuUM

px SUM

(AN

WHbr SUM

.1211234999€~09
«36557033258F-09
L78R5144801E-D0
L1L75318059E-C8

L2687 1033058-08,

L3UEL5668U2F-08
L373L43KA729E~08
SBT05216844E-08
L1102359827E~07

L462G9527253E=-19
L3702373010605-18

L1269Y98T4TE=17
796 95TCLTE-TT
257870622654E=17
.999%970003¢€-17
.1587957416E-16

LP370350913€E-167

LA37495L803E=16

1211235000 E-09

L36557032¢2E-09
L7EB51464813E-00
CVTATRITENL 2L =00
LoAB1103310E=L 2
LARRLSAARIPE-NER
i NG s

.1103037673E=-10
.1614538555€-09
L 43030349518~09
L9057474543E-09
16456 00739E-08

T .2731167553E~08

L4213677151€-08
L6168055690E-0R
8639416258000
L1169676087E~07

.3703704438€21
.7999995323E-19
L4929624416E-18
L1S17034424E-17
. 3429992R63E-17
L65096126968-17
.1103366954E-16
L1727993789E-16
.2552619178E-16
.3605020469F-16

-1102037673€-10

L1614538556€8-09
LNIDILIAGH6E-09
.9057474L57KE-TI9
JAIALNEDNTAPF-08
LTE116TL5YE-08
LA21367714A2F N8
A ML WAL S VT

.3750072268E-10

.2000812412F-09
.5097594567¢~C9
L10271236430¢8-38
.1836162748E-08
.29906R2828E-08
LA4568104836E-08
.6615933980€-08
L920548%46460€6-08%8
.123784270%9€~37

. 2962962455E-20
.1270369545E-1.8
.6396992292F~18
-1819626553¢€-17
3943695071 F-17
. 7289980400F=-17
.1212625758E-16
.1876030109E-16
L2T4L398P4LB5E-16
.38452782217-16

3750072268~
L.2000812413€-09
.5097594573L-09
.1027123%431€E-28
LATRIE1A2752E-08
L299068835L-08
LASARINLRLET-NR
LOOTHY S AL -0l

LETNB21656TE~DE  LE63C4162A3E=08 .9205489467L-08
L1103359830E-07 .1169676091E~-07 .1237842713€-07
Table A2-50 ‘
Form 2 restricted, FTMP, intermittent
T = 100 min N =15, N_ =
max : P m
o = 1000.0
= 1.0 - e
J ] ] ] J ] J

«5976987391E~-10

.2510548698E-19
.5910868075E~-C9
1166620477607

-2034114622E-~02
" .3273560227E-08

»4934926157E-CR
.7091919014E~CR
«9788482337E-08
.1309248432E~07

© . 99999967 19E~20
.1896294796E-1F

.8137026563F-18
2159996137617
L4506285968E-17

" 8130347636617

.13309956076~156

22032288596E-16
L2944L691D53E-14

.40959R0327E-146

.5976987392e~-11"
.251054870CE-[O
.5910848023e~C9
. 1166620479E~-CF
20341144268 -DR
32738600350~ (0R
LLGBLOPA1TOF 0P
AL AR VRE TR
JP7R84LL2D67E-LR
130924843 4KE~07

.7191681896£-10

.3015396793£-~09

LHEB2915902E~09

«1311363902€-08
.2253393671€~08

T L3566E888714E-N3

.5328013494E£-08
.75830468255E~N8§
.1040220503E~07
.1382596130€-07

.2370369348E~19
.2699997537-18

«1016294862F~17

.2560365595E~17
«S51199R877460DE-17

".9032936770E-17

.1655698770E-16
«2196991434E-16

23154949102€-16 -

.4357349005€E~16

~7191421898E-~10
.3015396726E-09

W62B82915912€-09

.1311363905F-08
L.2253393676E-08
JA5668LBIZ2 5E~0H
.537801350RE=~NA
SESUOE2 I =0OR
.1040220506E=07

.1382596134E~07

.1459263383E-07

-4629606474LE-16

21459263387€~07




GLISUM = 0. -
«3114451807E-09
L1297E40619E-08
-315¢586849E-08
«5985545713€-08
L9809 0U56961E-0E
CL.1461055232€-07
L200386322298-07
L2689556756E~07
T T W3424 4603735607

P* SUM = 0.
JHE29626267E-19
L3703699549E-1&
L1245G97835E=17
T .2962956053E-17
5787020243817

T L999G955003E~17
1587956429 €6-16
SP3703593328=146
L3374982272¢E6-10

€Vl

C. ,
.3114651808E-09
.1297540620€-08

G+PA SUM =

- .1692091119E-10

-4493328361€-09
. 1591936538E~08

—.3642229901E~08 -

i

TG B1S25K86851E-08 -

CHYBLEBLLI16E-0X
LORNY8K06TE=-NP
LA61LLSESSI-0T
2036532230E-07
L26899567E98=-07

3424433730 -G7"

Table A2-51

- 6668619085E-08
L1069535204€-07
L1567964693E<-07
L27157731727E-07
<283(.635999E-07
-3580300349E-07

.3703704376E-21
s 79999G4523E-19
c4929623512€E~18
£15170342198~37
c 3429991663 E-17

.650960928758-17 .

.1103366324E-16"

LA727G92752E-16
L2552617433F=-16
L36050177058-16
1692091 119E-10
LL493328362E~-09
.15919365338€-08
J364H2229903E-08
HO68619UEIE=0H
1067535205707
NS ATVELYYLE -]
.2157731729¢€-07
LC83LAIANN2E-0T
.35805003253€=-07

.62192041028-1.0
.61032662086€~39
.1928462555F-028
“.4165340653E=-08
c7397326846E-08
.1161423579E=07
c1679110448F-07
L. 22856106296 -07
S29749632092E=-57

.3738335294€~07

<2962962355E-20
.1270369397E-12
L6396991012¢-18
L18196260348~17
3943693625817
L7289977119¢6=-17
L1213625111E~76
SARTED29952€E-16
CRTALIFELSKLE=-TA
Z3BAS2752090-16

.62192041026-10
~6103266209€-09
»1928462557¢-08

T sb1653406355€E-08

LA3G30E50E-08
1161427520607
LTIV TOAS0E-DY
.22855610R31E~D27
S29749630958-07
3736335298607

Form 2 restricted, FTMP, intermittent

T
max

1000.0
1030

o
B8

100 min

N
jo)

15, N_ =9,

B

»1204031890€6~-08

.B083733995E-9
.2296248265E-C8

CLb?34260423E-08

«8150766939E-08
.1257737120E-07
1793234168E=-07

LCHITBE297LE-CT -

312487364 0E-C7

+3899650071E=07

- 90999695621 9E-20
1896204543 E-18
«8137024800¢-13
22159995648%9E-17

<45062842479E-17 -

2B1303438428-17
«13206%4875€~16
s 2132287309€E-16
2964688942815
< 40095977050€6-14

.1204031890E~09
.8083733997E~-09
«2296248266E-08

W h7342404250-08 -

BASOLHON I -(8
«1257737121¢~07
WA 7IRZALIE9E~DT

241738297 6E-07

L312167364L2E-07

.3868965C0758~C7

=5

.2066230149€-09
.1033042518€e-08
.2708108580€~-08

“w5337031258E~08--

.8967785019€E~08
1357228206E-N7

]

1911484929E-07 - == v - -

.2551784300E-07
327190849%€E-07
406298284807

«2370369190€E-19
-2699997132E~-18
-1016294625€8-17
.25403647%1€-17
.5119985712E-17
.9032932404E-17

«1455697945E~-14 -

.2196990006E~16
31549467888 =-16
LA3573454406E-16

.2066230149€-09
.1033042513€~08
.2708108581€~-08

5337031260€-08-

LE967785024E-08
.1357228207€-07
AVVIARAINE~NT
.2551784302€-07
.3271908502€-07
.4062982853€-07

~s4229475921€-07-

W 46272602616E-16

.4229475926€-07

=]



LAAS

= 0.
L2472615567E~08
JADSTLELT2LE-(IR
L5064 3007€6=-07
LTIV LS60NBE~DT
795659419 E-07
LILOTLIESNSE-DT
SA142917197F-07
LL817136012E-07
«5492527337€E~07

= 0.
SL629826867F-19

L370VHENVSHRE-18

L12L9997835E-17
.2862956053E=17
LSTRTG20243E-17
L9999955003F=17
L15R79564LR9E-16
L2RT03593328-1006
LI324952272E=14

z (la
LhT72615558E-08
LENSTLR6T725E-08
A5 543087607
LLTIVaYauY L=
W2792659L19FE-N7
e hG )N Y
MVLYIPIGE-07Y
LAN17126014E-07
LS54G e 627340 F=-L7
Table A2-52

.9331248951£-10
.3441869E22E-08

T.93208004120-08

L15K4700249E~07
LC25L90R34TE-DT
LO927867461E-07
L36030771528-07
LAZT77252058E~07
LA952740949E~07
.5626965603€-07

L3703704376E-21
. 7999994523E-19
.49296235137-128
. 15170342198=-17
«34299G1653E~17
6509609275€e-17
<1103366384E~16
L1727992752E-16
J2550617T4R3E-16
L3605017705E-16

.9331248951F-10
3441R6GE82E~08
«93208304138-08
JASBLT(TP69E-07
GEARADORIRL =17
W 2927R67461F=-07
LAGOZTTAN N =07
LA2772520G6CE~07
L4952740G528-07
5626965657507

+3857868172€-09 .9092191918E-09

-.45143756047-08

L1059407705e-07

LATIESEHS66F-0T7
«23BRB2GTITE~DT

3063377198707

S3737396263F-07
LALLN1285SNEGE-DT
.50R7079986E~-07
.5762568611E-07

.2962962356€-20
L1270369397F-18

. 6399991012E-18 -

. 1819626034E-17
«3943693625E-17

©L7289977119¢-17

.1213625111E=-16
. 1876028952e-14
27439865648 =-16
«384527520%E-14

-3857868172r-09
.4514375606€E-38
.10594Q77058-07
.17185865660~-07
W O3RRER07RIT =07

" .3063377199¢e~07

ATV OLE =Y
46128550¥2¢€-07
LS0ET70T7QOEGE-DT
.5762565£6158-07

Form 2 restricted, FTMP, intermittent

.5643107860GE~08
«1189719297€-07
«1851626370€E-07
«2524123765€E~-07

3197644290 E-D7

«3R729°8413E-07
LA547102676E-07
«52226846128-07
«5896906179E-07

.9999996219€-20
«1896294543F-18
.8137024800F=-18
«2159995489E-17
«4506284241E-17

.8130343842E~17 -

«1330094875€-16
.2032287309€E-1%6
- 2944L6RBILPE-T1S

40059770508 =-1¢

.92092191918€-09
«5643107860E~CR

«1189719297£~07

-185162637(E~07
W 257HIPRTHOE-DT

"e3197644291E-07

LANTIIPRAIEL-NT
«45471924728E-07
.52226%4615E=~07
<5P9L9TAT1RIE-LT

-1608716436E-08

.6836846373E-08
.1320056555€8-n7
.1986255005€-07

. «2658227795€E~07
«3333198150E-0n7

L4D07317798E-07
~468R2797248E-D7
+5357023409€E~-0n7
603250814107

.2370369190€-19

.2699997132E-18
- .10162946256=17 -~

2540364791E-17
«5119985712E-17

90329324 04E=17 -

«1455697945E-16
.2196990006€E-16
«31549467R8E~16
4357345644 6E-16

.1608716436F-08
58368463 73E-08
.1320056555E-07
.1986255006E-07
PHSRP2P2TT9SE~NT

L4629602616E-16

«3333198151€-07 -

LANN7317700F =07
L682P97250L-07

.5357023413E-07 - -

.AD325C08146€E-07

H166844919E-0

Tmax =.100 min Np = 15, Nm =9, NB =5
a = 1000.0
B = 100.0 e | e e e

e L L




GLTISUM =

Pae SUM =

A

G+Px SUM =

0.
.183C798470E~08
LN S4LIP230%E-CR
L612F W25 THE-DP
LESTZEPT100F =05
AL ESIDLTTE-GT
12609 73282E~C7
JAL72219760E-07
LA690L659945E=-07
L1901902128€-07

6
LL62962686TE=-19
L3TNZ6395L9E~18
LA2LYGITRISE=17
L296L956053E-17
.STB7L20243E-17
L9999955003E-17

L1587 9556483E~16 7

L2570359322E~16
L33TLGT22T2E-1¢

C.
L18307928479€-08

LL0156923102E-02

LH12ECH2EL2E~TR
LE312577103€E-48

T L 104E520477TE-07

-1260973283€-07
1472219761 E-07
L169G65994TE-D7
L19L1902132E-57
Table A2-53

.1692588324€~09 .5889737532E-09 - .9734634188E-09 1437528953608

.2296580098E-03
-440013065C¢E-038
.5593235465E-04
LE706360279€8-08
S10890932L2E-07
L1300342076E-07
LAB51878730%€E-07
.1730031211€-07
-19486463826E-07

L3703704376E-21
L7099994523E-19
-49296225138-18
<1517034219E-17
-34299G1653E-17
.ASO0P409R75E-17
<1103346334E-16
217276927526~16
-¢5525174633F-1¢
236050177058 -16

-1693988324E-09

.2276580098E-08
LA440913G65S9E-08
6592835466808
LR7063602°2E5-08

L1089 093883E-07TL 1128461687807
«1300342077E-C7

«1518787311e-0C7

L173G8212130-07

L1946846353CE-07

.2690194807£-08

LALBTLQLGLTTEE-DE

SH69RT7LERT26F-08
LG172117771F-28
LA1PELEN6RTE-G7
1346911967007
.1558157584F-07
c17765952488~07
.19878346572€e~07

.2962962356E-20
.1270369397F-18
L 6399991012E-18
L 18196260342-17
«3045693525E-17
. 7289977119Ee-17
-1213525111€-146
L 1876028952¢8-16

L27679865548~16

s 384527 52G9F-16

.5889737532€E-39
L2690104807F-08
JLBTLYLATTSEL-DR
.b9874L8F728E~08
9172117775€E~108

«134691196%E-07
.1558157588E-237
L1776595251E-07
S1987836576E-37

Form 2 restricted, FTMP, intermittent

T
max. .

o

1000.0"
1000.0

100 min

N
R e

«3156031691E-C8
".5268590111E~C8
V45326966 4E-08
.9565725907F-C2
LAI7S5033620E-D7
.1386281256E~07
1604723965807
+1815967308E~-017
.2034397401¢-07

w9999996219E-20
«1BCA294543E~TR
»B8137024800E~-18 -
. 215999548517
cASUL2RA24L1E~TT
"« B130343842E-17
«13309%4875E-16
«203228%7309E-156
~294L4ERBGLPE-T16
-4095977250E-%6
.7734634188E-00
«3156031691E-08
T .5268590111€-0%
LT453269664E~(F
«F5657E5911E-T8

.1386281257E~07
.1604723967£~07
L18159672011e-07
2034397105807

".1175033921€~-07—

«3549664561E~08
.5734394502E~0R
ST84L6927885E-08

.1003153168E-07 |

" 1214402220807

21432849976E~07
~1644094737€~-07
.1862529875¢€-07
.2073770340€-07

.2370369190E-19

«2120329699€E-07 |

.2696997132E-18 °

-1016294625E~17
-2540364791E-17
«5119985712E-17
«9032932404E-17
21455697945E~16
«21969900C6E~16

“e315494L6T7RBE-16 -

~A357345446E-16

«1437528953€E~08

«3549664562E-08

«573439450C3E-08
STELE927ER8E-DE
.10031531¢48E~C7

21214402221E-07

.1432849978E-07
<1644094739€E<07
.1862529879€ -07
L2073770344E-C7

-4629602616E~16

.2120329703€-07




9vT

L835173%507e~07
«3256F72977E-08
L5864673915RE-08
.8265507451E-08
L1065236521F=07
.1327239264£~07
15857952796 =07
L1827 T18934E-07
J2CE6156259E-07
22327995883 °<F-07

. 1279985658E~2"7

L1920724707E=18

+1hSB768528F =17
«6681043936F-17
L 1R738171328-16
«4250885219F=15%
JB3IRT174900E-14
L1499018172F=15
«2488771372£~15
. 390271747 2F =15

.8351328537E-09
«3256K0297LE~08
«58446T739159F =08
«B26559745EF~08
L1085234523F~07

T 132723926RE-07

J1S8S 79528 7E~07
L 182771894 9F-07
L20R6156294E 07
.232799¢874E-07

QLTSUM = Q. .250566302RE=09
: .2254804D98E~08 .2839215941E-08
L4B4297807 1E-08 .5260560733E-08
J72637985256~08 .7848021454E-08
 .9850783908€-N8 ,1026855540E-07.
L1227119351E-07 .12854R82202E-07
L1485599111E-07  .1527455109€-07
L17275389B4LE=N? 178596 3643E-07
1985610004 9E~07 .2027854852E=07
L2227958833F-N7 .2286244749E-07
Px SUM = 0. 7999955173F-22
L4999360006E-19 .10367651A4E-18
L794955201SE-18 .1171207852E-17
4049559817817 .52424102616-17
L127995664 8E-16 .1555665043E=16
.3124362531E-16  .36552757S4E-16
L64TEP11453E-16 . 7T3R6BE5525E-16
JA2002647256-15 L 13L3421939F=15
.2047541300E-15  .2260089825E~15
L327957342CE-15 .3581042206E-15
asps SUM = 0.° .25 15653N28E-09
.2254904098E-08 .2839215941E~08
J48429780D72E-08 .526G560734E-08
.7263798529E-08 ,78L8021459€~08
.98507839216-0R ,1026855541€~07
22711935407 L 1285482805E=07
J4ES59911BE=07  .1527455117€-07
C LAT27538996E-07 _ L1785963655E-07
196100089607  .2027B54285E=07
.2227958866E-07 .22862447B4E-07
Table A2-54
SIFT Case la
T = 10 hrs
max
N = N =
p 10, B 5
| . J i '

L, 12527252 0¢8E-"8
«384113699%¢E-"4
«62562319621€-78
. 8BL9562657E-78
L 11269914 43E-07

. 1385594953¢~17

£ 1627551243€-07
. 18B4N35RLNF-TT
L212771 0842877
J23R6277G09E-77

LAG79RITILIE-7D
. 3276653205E-18
J22R471RGLRE-TT
LB397233517F~17
LP2IRL3IETIE16
L491647703RE-16
LOLRSETLRATE~TS
S TABTTSIBESE-TS
L27343822¢2E-15
<4265591436E-15

.125272520%€£-18
. 3841136997F =08

L£262319623E-78

«EBLISLR2565E-T8
211269914458 -"7

. 1385594957F =07

«1627551052€6~707
.1886035857¢€=-17

T L2127010869E-77

. 238627705107

JARIT2T16994T =08

L4258721254E-98
L6846420293€-08
+9267T1154N6E-08

L11B536265RF-07

L 142735 TV83E~07
.16852834556€-07
.1927790%93F =007
L21RE204503€-C7
L2428 03088080

L20479541316-19
L5248535467F-18
L3073339565E-17
LA042457077F-16
L2653851209E-1¢
L56573291776-16
L1068%65269E-15
CLIRSOSBELTE-TS
.299773%7683E-15
L45105754K7E-15

L1837214894E-08
LL25R721554E-08
L6846420296E-18
L9267116417E-08
1185362461607

T L1627351189€-07

L1685813467E-N7
L1927790912E~07

.2186204532E-07

.262303D897E~07

C2LRAZDI2RIF-LT

2486301333607

et v ave e e et e s o




LvT

QLTSUMN

Pa SUM

[ e _Ta.ble._AZ:Ss._ U S

0.
. 180283763 3E~08
3872244127608
.58L7761946E-08
7876536633678
9811486297€~0%
.11E7703035E-07
L1381341133£-07
.1588302521€~N7
S17E1373767€~07

0

.3199356004€-13
.1079227103¢€-12
.2559769611€-12
4999437532612
.8638333678E~12
.1371783927€-11

2047531393611
| .2915609570£-11

+ 1802341633678
T.3872276126F-08
580876993 8E-08
.7875592910£-08

T.98117B6260E-TR"

<1187289423E-07
LA351478311E-07

.3999710ND4E-14 -

.2003397758E~09
.22701190336-08
4276104252E-08
6274951773608
.821026RSY11E-QF
LAN278184R7E-07
L1221283319F=057
16 27981896E-07
1621379894 E-07
182798545807

.3109985992¢-1¢
L6911813376E-14
JL2SRIPOIT74E-13
L1310625632€=-12
.2963239960€E-12
5673667993E~12
9531790221812
1492750155631

.2205065128F=11"

«3114107312€-11

2003398378E-09
.2270125944E8-08

2420614 68428-08

.6275082836E~08
.8210564835£-08
L102787472%E~07
L1221378437€=-07
.1428131171£-07

T L1SBB207254E-G7 T.1621600400E-07
.17515585308E-07 ,1828296R78E-07

SIFT Cas= la

3
!

10 hrs

HBTTITRGZAE=DO
L2603990523E =08
S6673210670F-08
LEO0R79LTIFF 08
LBATTNERSLEE-NT
L310611999226~07
S 24793571 €6F 07
JALEVILCLLTE Y
1668GM3215F-07
JI%613E1115E 07

225599 76357E~15
SICFPSESL27E-17
55293714128 ~17
.157203973%¢~12
W3LUTCP268PE=Y2
8297794772812
2106842531681
., 162062614%E =31
237034679588 ~51
.3321633400E8~11

JHOTTIPILBIE~TO

JZ50L001499E-08

T 4B73265963F-08

JHE089519246E~04
JB67742424CE=DR

TLi081262921E-07

L12480405590=G7
1461522510807
L 1668245252E-07
.18616932798~07

21001620719 -C2
.30712135°3€-78
.50077651G0F-08
L 7T075725%43E-"78
. 9010927 595¢E~78
L1T07RAIGRGE-TT
130131542481 F
LASN7008NEELT ]
LA7013R00 27617
L 1937067007677

.66T92833A5F-15
L16383410208-13
L T0290RRPXPE~1T
LIRAETRESLAF =12
LI8G3037001F=12
L702375695%€-12
2 1149813240F-71
1755603765611
. 2563731740F-11
35389766706 -11

L100946215838-78
.3071229955€6-28

T L.5007135400F-78

. 70759492952E-"8
L 9D1129R694E~-N8

LTIN7934 194807

L13034%04057-07
. 150817095507
217016344 C0E-27
. 1908320825€~"7

LTLAROED4T7TIE-DB
L3405079394£-08
L5474113217€-08
LTL095835645E-T8
.9477655190F-18
1141246 219E-07
V1347062 508E-07
ABLITIYXAT N
LA7LTIOTSIPENT
s1941342773€=-17

L?0479631428-14
L23327155238-13
LSTHAZL6FIIT =13
L21965923476 =12
L4423202268F~12
L78NT4415K2E-17
.1257535582€~11
LIB9TEZLROLESTT
L27253483276-11
L3763937959€-11

L1468962519E-0G8

L3LG5102721E-08

.5474201020€E~08

.740497831156-08
.2478108510E-08

LTT41322RS4E-7 T

LA3LBORTTS6E DT
L1541563155E-07

W1748270072E-37

JAGLITIRASSEE~DT

1

192729421567 -07

39991401007 -11

.1989342066F~07

B

———

Zoivd

)

i Y



8v1

QLTISUM

Px SUN

Qe+Px SUNM

= (.
.1399369406E-08
.300674124 2678
'.4509774790E-ﬂ8
6115937769E-78
L7618436375E-08
.9223390375€- "8
.1072585664E-17
L1233060104L=77
L1383223005€-07

= {.
7.29999500025‘“9
.1199960001E~(8
L26G9R%65304E-CB
JAe7995800108-08
LTL99375024E~NR
L10744%920058-07
J1467328509E-77
L1919744016E-07
.24296355256-"7

= 0.
16998644L06E-78
6206701264 2E-78
.7209539793€-08

109156177 8E-07
151178114 0E-C7
.2002281092€-07

L2542613973E-07

© . 3152804119E-27
.3812338530€-07

.1555588820E-0Y
L17627143676-0R
.3265961918F-08
48 72608395E-08
L6375120966E~08
L799N852812E=08
.9493236501E-08
L1108806509E-07
L126897090NE=0T7
1419603072807

.1199995998¢€~10
.4319913600€~09
1651946 6751E~08
L30718341656-08
.5291629571E-03

LK11129698RE~08-

L1153180R41E-07
L1555 3384E-07
L2016924333€-07
L2978810683£-07

.1675588420E-09
.2194705727€-08
L4 717908680E~08
L7944244559€-08

L1166675054E-07

1679215583607
L2101384492E-07
L2663619994£~07
.3275895233€-07
.3958213754E-07

Table A2-56"" T
SIFT Case la

T =
max

N =
P 8, NB

10 hrs

51848 RE3BE-Y
.2021950300GE «N°
.362868L042E-0F
L51316N6595E-0F
673762784 EE-0F
8240N1047%E<-2°
L9R45332327E=0¢F
L1134 718017607
2129517933 4F 07
A6s5311503807

L4 7599 68008F =10
LSR79E62803E-09
L172793¢BB2E-08
L34ATRNTLRSESOR
L5 &I7574095E-08
L8747212713E-08
L122R64A93LE 0T
LJ1AL2547390E-07
L2116573657€-07

T 2650384737€-07

.56668281183E-09
,2h199 24280807
L5356610925E-0%
+R5994100R1E-08
L175652C194E=07

. .1698723219E-07

.2213202167€-07
L27773163136-07
L3411683062E-07
44 0956963415=07

L71773905128-79
J2IR4T7S2APLESTS
LIEBTR9I232E~T R
.5494197952E="8
LE9968N3570E~18
.9532%99704E-r8
L1G10447043E-"7
L1176935842F-77
L1321089437E="7
JALEVEIT0YhERDT

L107998920NE-T9
L7679795207€-09
.2027912122E-"8
JIRRP7HKTPHETR
636751333 2E-"R
L9LDT71Z195%F="8
L1306656259T-77
L 173258052517 =07
L 22184P19492E -7
L2764357664F-07

LER5T37959%E~79
L2152732205E~"R
LS9158N5354F -8
. 93810646 7RE-TR
J1T3LLB16RBE-DT
L1800952168E-17
.23171333028-27
.2903516346F-07
L3539571420E-"7
.4245865129E-17

L1140426706E-0R
L2643980%45E-PR
L4250569093E-08
.5753388653F=08
.7359268195€6-08

.BB61552852E-08 "

LADLEAT2LUTE =0T
L11964477926-07
L1387293718E-07
160715233 F=07

.1919974403E-09

_.9719708&03F-n?
L2351690243E-08"

L4331725643F-NR
LA9114L46T7RADE-TE
L1009102448F-07
13877627928 ~17
JABADERTI3F =07
.2322%59287€8-07
L2880729439€-07

L1332623726€-"8
.3615951585E-08
.45072459335F =08
L100E5114326=-7
L1627071525E =07
L1895257734E-07
.2433715999£-07
.3021810130F-07

L1680153095E~37

L388164671E-07

.2999507038€-07

4543106910807




6vT

FUR NO. OF PROCESSURS = 10

(. THUM

L0 LA
01482380
.17"5/4"891[ 07
+19814615618E-07
$2222911374E-07

Fx SUM = 0.
1199208265F-25
1533973835BE-23
$2619208898E~-22
19508946 486£--21
+9344114173E-21
2 3345956097E-20
«FBIEPETABEE-20
W 2503330330E-19
JO705572201E-19

FOR NO. OF RUSES =~ §

= 0,
(4999671305611
,1073940083E-10
J1510812345E-10
2184650518E-10
L272139097BE-10
JI295094399E-10
L 3831703083E-10
JAA05271781E-10
,4941748718E-10

QLTSUM

FX UM = O,
' 1 A4999360045E-19
V7997952265E~18
14048445101E~17
127934480RE~16
.3123000841E-16
SATEOISA7RE-16
1199424834E-15

. 2045903922E~15
3276723042615

Q+¢Fx SUM = O, ,
2254708024508
&4’9$“Jqu 08

98&07919H7L—08
V1227088093E-07
+14854655042E-07
172757 46046E~07
+1986020910E~07
$2227853153E-07

Table A2-57
SIFT Case 1lb; Tm =

o PLOVORB LS 00
S SRAMTOLOXN QU
ety on

o e

B R
CLl7BLPI0B0 S

20232691 40E- 0/,

.¢‘81068391E 07

535797262630
4’9641’8/§f i)
.u988885491

L2758R1LA100E -2
L1229459387E-20
+A208680795E-20
L1197967454E-19
L 2975200365E-19
655363707 7E-19

. 5555438887E-12
L 6295812509E~11
1164506253610
. 1740393334E-10

WRALTT7IPLSLLIE~-LO

< 2830948830E-10
«3387610221E-10
SBPHL2E2808E-10
JARPTTEAITE-LQ
«5071250314E-10

7999 TIEL 7EE~DD
+1035440759E—-18
+1170950215E-17
SS240730956E-17

1555011801616
S3853375 S05E-16
L7ZR2IOTO07VE~LS

1342455024615
.2058037311E-15
J3577749162E~15

P 25058645222E-09
L DEIPDO0BREE~08
J5R60492577E-08
L 7847900479E-08
.1026831877E-07
+1285449906E-07
+1527404402E-07
. 1785899753E-07

2027766925E~07
.g‘86139683E 07

ax

L 183

10 hrs; N
- P

CEBIA RO PO 00
BRI NSO AR R A

LK ST
20814415935
$2322719913E~07

.196uu61025€‘23

143 104960a£ 19

S3S0N1T07432E-19
s 7733£04712E-19

1881797777E-141

L 7221575028E~11

+1296103497E~10
JIB329493976-10
2404675061 7E-10
29434747 19E-10
L35171611938-100

L\ 5163725874E-10

W 1279934470E~20
L1920455824E-18
»1658370471E-17
WG678772767F~17
S1B72992B44E~16

A"GGCQOJAIL;_‘I &
.85%17388/0t—16

2 1497P09309E~15

+24B6681683E~15
+3899000441E-1G

BI01325070E~09
LARG6T7T7IE2BE-08
LO84467280AE-08
+8265440459E-08
+1085211149E~07
«1327200597E~07
«1585745011E-07
1827564711 1E-07
+2086068893E~07
«2327883678E-07

S LIARPA065AT 08

1“5094A Oﬁ o7
.~080869223h 07

«3357902011E-27
S3DLVROGETT

.0117740469L 20
«1748830479E~19
»A151503830E-19
«8960418710E-19

777660927 ~11
.8517560043E-11
L 1388664631E-10
L1962829757E

L2APP29E57SE- 1O
L3073026944E~10
.3)096619 3

15293021846E-10

+ SA79SODTGE-20
«3276128984E-18
«2284119720E~17
LBIPA2I10S7E-17
S22T7410228E-16
CA91372458B1E-14
.917? S6AB8E~16
. 16664868351E~15
WR27320TL724E-15
«A241517622E-15

1252718325608
.$841108?03L~08
L EREDVVFYIGE 08
+ARA93ERASOE~08
L 11369631687E-07.
L 1385556674E-07
+ 1627493703607
. 1885964530E-07

212781423807
+23B6162487E~07

LLwDEa Ak gt

L8159 188E-07
.h4?2530068E 07

.?5152540015—26
3'79178”?E—?Q
e

.6051461455E kO

209704521 2E~19 |

.4875707758E~19
«103T034631E~18

407 38G8522E~11
«9443372100E-11
] G6247E~10
S78TE~10

24806616L6E-07

+1192106426E-18

«2047790301E~-19
S5247590813E-18
W 3DT7217873SLE-1T
1042051019616

WASERGTTTISEE-LE
L5854048877E-16
«10468138688BE-15
+1848903931E-15

L2995101219E-15
«A606059337E-15

«1837208722E~-08
LA2086751 44808
L OBALZREHLE-08
CINEE9218TTE-08
1185334739E-07
+1A27306700E-07
. 1683826581E~07
192771121 46E-07
. 21861084846E-07
2427905806E-07

cA4993604097E-15

«2486176900E-07



OF PROCESSORS = ¢

= Q,

1799825631108
+3B6TT7H3B4
V579820088
7863175377608
+9794897089E~08
.+ 1185890844E~07
+1378991495E-07
+«1585296373E-07
«1778325547E~07

= 0

«3597984576E~-24
4602B41933E-24
+78%9984335E-23
+5885043003E-22
1 28044636219E-21
»1004389282E-20
2953156132E-20
«7516001386E~-20
»1713212838E~19

. 2000052380E-09
P A266I2909P0-08
LALRRQGR307E-08
1626441 20E-08
+81764200408L-08

+1026081659E~07

+1219210916E-07
+1425554290E~-07
+1618612035E-07
+1824859187E-07

v 4607483936E-31
+1289078042E-25
1 B748632360E-24
+1234735988E~22
B279919135E-22

1369029661 6E~21 "

¢1263387296E~20
+3596490903E-20
+8933163286E~20
W1997928372E-19

.6666’ 5640715 09

-)U

o‘Nu‘)
o &7
e BEELAGAY ]
105 9405491F“07

C e 126%5785370E-07

+1458871718E-07
» 1665157352E~-07
+ 185817219607

2 5896918947E-29
W 3791912141E-25
2 1648912113E-23
+18B7243934E--22
+1146571544E-21
+4805577106E-21
«1577432554E~20
¢ 435637133720
+10573400226~19
2322263316E~19

fR9P9A49032LEC
c30HL0800G7E -
APPSO L ]
P FOHI TR

SBPON0Y 2L 30E
+1105989607E-07
+1299104581E~07
+1505428686E-07
+ 1698472130E-07
+19047000456~07

+1007431047E-27
+ 6530217 12E-:

.2887“44830h
$281542838%€~ “2
.1564907”60E—“1
«6198074357E-21
+1956613079E-20
«S249679831E-20
¢ 12446522698E~19
+ 2690707453E~19

. .'./1.-4

‘l46631096“r"08

99{//'64F~08
299191 £
LAY NGDET
1 PAELH6PFTIE -08
c1139310560E-07
«1345673185E-07
1G38745232E-07
+1745011623E-07
+1938012168E-07

+ 7546365687E-27
JR2201771632E~24
4034984385 :L“”?
+4110205317E~2
2107772859E~ 21

.7922968146E—”L

024110774135E~20
»6296044637E-20
+1464000081E~-19
+ 310814838519

+1984534196E-07

+3579897387E-19

.

FOR NO. OF BUSES =

QLTSUN = 0. 2 3333240277612 L1111070318E-11  ,16466574807E-11 . 2444277542E~11

0sTt

+2999740261E-11
«6443387301E-11
2664287808BE-11
131068641210
+1632870293E~10
+19768208B1E-10
+2298698624E~10
2642742200E~-10
+ 296451383510

= 0,

+3999510033E-14
«31992146097E-13
© +1079603173E-12
2 2558745908K-12
+4996938B438E-12
+8633651933E-12
137082401412
2 2045993943E
W 2P127806881E~-11

.1802829371E-08
«3872239222E~08
+5807973133E-08
«7876538116E-08
+9811723486E-08
+1187934001E-07
+1381427276E~07
1588143715-07
©+1781581310E-07

Table A2-58

0 3777399445E~11
6998724714511
+1044172928E-10
+1366199273E-10
+1710392473E-10
+2032312870E-10
2376399247E~-10
+2698213321E-10
+3042192704E-10

A
2 3199921593E~16
+6210984008E~14
+42580352302E~13

+1310206299E~-12"

1 2P61995641E-12
+5620738449E-12
2525882343612
J14AR1675761E~-11
P 220325771GE-11
3111243851611

200338594009
+2270113409E-08
+4206093614E-08
+6274984970E-08
+8210378240E-08
s 1027848259E~07
«1221338488E-07
+14280798576~07
+1621530574E~-07
+1828212504E~-07

SIFT Case lb; T =

max

+A332820393E-11
W 77746253263E-11
+109294694141E-10
+1443930361E-10
+1765893012E~10

2110022195E~-10
2431878714E—10
»2775%00891E-10
1 30974651307E~10

«2559874570E-13
+1097411778E~13
+ 5527974539613
«1571505332E-12
» 3405523928E-12
+6294394881E-12
«1047754239E-11
1619427 323E-11
«236063774680E-11
3316512531811

1 6677369670E-09
+2603978835E-08
«4673211994E-08
«66088628519E-08
«8677236101E~08
+ 106123232807
«1268000168E-07
1 1461465539E~07
+1648170091E~07
+1861601699E-07

10 hrs; N =
P

——
.,

+3110436030E-11
8331548912611
»1177433934E~-10
+1499439047E~10
+1843611041E-10
+21465510010E-10
+ 2509574983E-10
«2831367839E~10
+3175325827E~10

+86392364988E-15
+1638078906E~13
«7028161178E-13

. 1865417170E-12

+3B912446665E~-12
+70198227G0E-12
«11490546148-11

1704270014011 .
» 204154507111

. 353478446470-11

+10014616471E-08
+ 3071206874E-08
+ 500706201 2E-08
+7075788252E-08
+9011075653E-08

+1107903416E-07

+1301384976E~07
+1508113688E-07
» 1701557652E-07
+1908228849E~07

+5665815209E

+ 910703392
« 1232950971
1877165782E-10
+1899107204E~-10
+2243214984E-10
» 2565050279E-10
+2909051059E~-10
+3230780258E-10

+2047799310E~-14
«23I228GE74E-13
«8777788706E-13
+2193858922E-12
+44210794640E-12
+779893568846E-12
«1256468074%E-11
ViB963PG128E~11
2722951076E-11
2 3760251107611

«1468957287E-08
+3405066402E-08
2 5474126731E-08
+«74094629709E-08
+9477883745E-08
+1141287657E-07
+1348042068E-07
5 1541499922E-07
«1748192969E~07
+1941618973E-07

«3308450428E-10

«3995102999E-11

+1988242157E-07




TST

FOR N0 OF PROCEGOSOKE = 0

QLTSUM

Px SUM

FOR NO. OF BUSES

QLTSUM

v, PX SUM

Q+F% SUM

~ 0,

s 1399846045 LE-08
¢ 30067122068

+A509701
WOLLD8IT7
761823
PRU2ISHLITYN
1072546747607
+1233011310E-07
+1383139279E-07

=Oc. ‘

«7996320871E-27
+1023058365E~-24
+1747187263E~23
«1308310554F-22
1 623H641974E-22
2235315770k 21
1 65671640589E-21
+1671559243E-20
+3810567453E-20

=3

= 0.

0.
0.
[N
0.
00
0,
0.
0.
00

00
1 2999650022E-09
+1199720033E-08
+2699055166E-08
14797760522E-08
1 7495626274E-08
1 1079244264E~07
+1468799987E~07
«1918200834E~-07
W2427449837E-07

00
»1499825453E~08
1420643228908
«720875701CE-08
+1091357838E-07
+1511388361E-07
«2001606060E~07
2041346736E~-07
+3151220144E~07
«3810589114E-07

1055581172809
174627043528 ~08
2 3265922026108
4372332509 -08
HITAYTVBLIE
« 790045443 08
cFAB/ IO TE- O
1108767160607

+ 1258917920E-07

+1419338404E-07

-4 10239057976-31
+2B6A962757E-26
«1993447928E-24
+2744735925E223
+1840754985E~22
+B204924590E-22
v 2809248531E-21
+ 7997958444521
+1986775885E~20
+4443927340E~20

+1199971998E-10
+4319395241E~09

+1451627368E-08

+3070853334E-08
+5289407554E~08
+8107080210F-08
+1152366153E~67
«1553894179E-07
+2015271133E-07
v2536476051E-07

1675578372609

¢ 21946543874E-08
+4717549394E£~08
«7943185543£-08
+11645438734E~07
«1608773475£~07
+2100639355E-07
+2662661339E~07
2 3274189053E~07
+39558144535E~07

Table A2-59

SIFT Case

1b; T =
max

-0 -

e B10BAB744438 09
2 202193322
2 36206571341
WHLE1GT A8 AR
N YAVEHERIIBE
CRIIPIGISTTNE
SRRAGHO L340
«11344675690E-07
«1295128538E~07
©+1445242133E-07

+1310478851E-29
«84274651214E~24
«J66T512B66TE-24
+A195301548E-23
+ 2549058103E~-22
+1068482849E-21
«3508094581E-21
+196B87991655E~21
T +2351619024E-20

+5165438376E-20"

0.
0
0. .
0.
0.

O

0.
O,
0.
0.

sA4799776013E-10
+G879039680E~09
W1727516228E~08
«34566624633E-08
+S5805019324E-08
«8742490493E-08
+1227882838E-07
«16413823276~-07
Te2114726550E-07

1 2647894548E-07

+5664852044E-09
+2609837196E~-08
2189356154071E-08
+8598138B029E-~GB
+1254250163E-07
0 14698227826E~-07
+2212384974E-07
s 2776058017E-07
+3409852108E-07
+4093136479E~07

hrs; N
10 hrs p

WP777554151F-09
23047344271 08
3BEZBIGOLEE -0
5494101196
VAL R T TR
JBEODTA2350
MG EVE S RRATIEE YRR 434
117087 1844E-07
«1321031209E-07
+1481437002E-07

+2238869989E-28
+21459034698E-25
«6417768026E-24
«6268760271E-23
+3479171751E-22
«1378121389E~21
«4350899712E-21
o 1167526946E-20
+2772433708E~20
+5985092827E~20

«1079924403E~09
2 7678566538E-09
«2027384934E-08
+388B6367382E-08
+6344594153E-08
+«?401855444E~08
«1305794151E-07
A1731264264E-07
«2216574918E-07
+2761705154E-07

«88572785354E-09
«3152591081E-08
«5915222989E~08
«2380468573E~-0G8
+1334122883E-07
«180040178C0E~-07
2 2316206735E-07
2 2902156108E~07
+3537606127E-07
+4243142156E-07

- Foital

WASYI
ERELEE-Y MAEA R4
ADAGKSIDONEE O
W 1196799414E-07
» 1357234589607
2 1507339770E-G7

«1677104316E~27
«AB893706636E-25
»1078044889E-23

2 P137261094E-23 -

«4686188518E~22
+1761681067E~21
+5361594456E-21
«1400232771&-20

1 3256197707E-20

+6913768586E-20

«1219820811E-09
P 9717959013E-09
¢ 23512318086E-08
«4330079906E-08

+13543530384E-~07

+ 7963286833E-20

[+

+6908130361E~08 °

«1008517339E-07
«1386099924E-07
»18235398226-G7
+2320816070E~07
2877907707E~07

+1332604107£-08
+3615749652E-08
< 6401742999E-08
1008335242607
L1424722489E-07
< 1894645938E-07
+24327371826-07
+3020339236E-07
. 3678050659E~07
. 4385247477607

+2996502037E~-07

«4540032421E-07



ST

0.
L250479544 SE-08
.537994222BE-08
L80694633406E-08
L1094 330737607
L1363194971E-07
L1650455174E-07

1919234519607
.2206367616E-07
.2475062066£-07

0.
4993460036€-19

L4049559817E-17
127985664 8E-16

+6478311453€-16
L12006264725E-15
.2047541300€-15
«3279573420E~15

QLTSUM -
. P* SUM =
<
¢

Q+Pr SUM =

£

0.

225047954658 -08
5379942229E-08
.8069433410€~08
2 10%4330738BE~07

T a1363194974E-07

21650G655180€-C7
«1919234531E-07

TL2206367636E-07

.2475082099E=07

| T T Table T R2S60

.7999552015e-18

TL3124352531€E%14

L2783L60111E-09
.3154G02172e-08
.5843832867E~08
L8718215850€-08
JAT40719774E-07
" 1428030%43E-07
L169684L4144E-0T7
L19BLN2PATIE~DTY
W22527564E2E-07
«2539813358¢-07

799995517 3E~22
.1036765164E-18
.1171207852e-17
.5242410261E~17
«1555665G43E-16

T .3655275754E-16

S73RO6ERSS26E-16
C«1343421939E-15
$2260089825€=15
J3SRIDL2206E-15

L278346NM111E-09
+3154302172€-08

T 5843832868E-08

.B718215855€~-08
1440719775€e-07

T L 2E030EL6E-07 T L6 TALI9849F =07 L 1539267253E-"7 T L1585636241E=07

«169684461528-07
«1984022086F-07

TL2252756505E~07 L23175246976~07  L235391354NE-C7 J242RA73283E-D7
+2539813394F-07 .2586202182E-07 .2650945032€~07

.9277226072£-09
.3617892809E-0¢F
6492784657 -08
Q1821763 73E-0F
20557258 ¥%E-07

.20640904831€-08
L4L7309052R1E-"8
.7605542729€-N8
LAN29469448E-07
.1316875956€-17

<1391613181E-78
L42670146356-78
. 695667557%3€-"8
L OP3DRNLD27E~TR
L12519616%4E~-17

AGT661986SE-07 L153024724FE-0T7 T 1585036236697

A761654619€E-07
2030416984E-07
L2317524670E-07
v25862021436-07

L127998555¢8E-20
.1920724707E-18

W165BT6RS2EE-17

Jb681043936€-17
L1873817132e~16

LIBOBNA3ST2E-TT  L18723455F5E-17
20952020 F3E-N7  L2141590973€E~07
W2353918513E-17  ,2428473253E-07
2509064 9RIF«TT L 2H9T3BBTLL4E-OT

£20647954131E-19
.S24R535467E-18

L64T9891141E-70
< 3276653206E-18

L228LT1366RE=-17 7 (3073039066E-17

<8397233517€-17 .1042457077E-16
. 2238439672E-16 .2553R51297E-16

Jh2S0BS219E-187 L 4916477 TRESTET 5657329172816

LBIET17W9D0E-16
1499018172815

L 3617892R09E-DR
«649278B4L959E-D8
918217638 0E-08
L 1205572589€-07

L1761656627€-07
.20304173D01€E-07

L1N68%65269E-15
.13507%68AL1€-15

L9LR5H14BOFE-16
. 16677538A5E-15

27620681461-07

a
e 0t e ek e Bt e} e} gk

L2LBBTTITTIE-15 L 27343R2262E 15 L299773RV6BE-1S
L3902717472E-15 L 42655914 34E-15

SH6I0STSLBTE-1S

LF277226072€-09  .139)613181E-78 2040904 R31E-D8

LA267014635E~T8. L473N9052R1E=08
L6956675575E-"8  .T6D5542832E~18
LOBINRNLIILE-T8 1025469449 E-07
.1251961617E-17  .1316K)5959E-07

1872845596807
.€141590992€E-07

L 1ROBDL3SRIE-NT7
.2095202100e~07

«2697333790€-07

.499860N199E~15S

e+ o et = et T et e

.2762068196€-07

SIFT Case 1lc¢

T =
max

N =

;0 hrs




€GT

d

p—

eLISUM = 0

Pe SUNM = 0

L19HERINNLTE~DR
L4258859315€-08
.6357373652E-78
.8662911908E-(8
.1079122850€-07
.1306527716€-07
.1519289606E-17
T L174059557 3€~07
.1957287598€-07

-3999910004E~14
T .3199356004£-13
J1075927103€-12
.2559769611€-12
L4996437532E-127
.80638333678E-12
1371283927 -1
CL20475313936-11
«2915409570k-11

Q+Pe SUM = Q.

L1986 233484 7E -2
L4258391314E-08
6387728166 4E-08
.8663167885E-08
T TL1079172845E-07 7
.13065141046€~-G7
.1519626785€~-07

T L258989175E-43

T.2205065128E-11

L22P36 69519709
L2696765676E~08
+6626059121€-08
-69C14933B8E~08
.9030089376E-08
<11354533S0E~077
-1343243147€-07
-1577588666E=07

L17833GR697E-07

.20105553536~07

255997696 7F =15

.3199985592E=16
L6911813376E=14

.1310625632E-12
.2963239960E-12
+5623651993E-12
.9531790221E-12
.1492750155€6-11

«3114107312E~11

L220340983GE=09
249677258RE-08
«4626101211€-03
.8901624451E-08
.9030385400E~08
<11309509584E+077
«1343338465E-07
«1573737941€-07

LP266T217098-00

S 7RG BAILOF -0
L2RE39T44T6E -DF
«S1I9ET4BS3F~08
JT2EB6TI637E~08
+9543519924€-08
H167169869FE-07
. 1394554779€-07
«16073N2716E£-07
«1834588909€~07
L2047267082E~07

1097565027613

Te5529301412E-13

.157203073%¢-12
+342702268E€-12

SHID1619674F =74
L337756625ME-0R
55070001480 -78
77822363%5E-D8
£99106925%29€~"8
L1218493906E-77 7
. 143126975CE~-N7
.1658595492¢6-17
. 1871301570E-07
«2098528460E-17

- [ R [T

.5639883365¢F15
2 1638341020E-13
2 7029088737E«13
J1PA6083R84LTE-12
.3893037051€8-12

c6297794772E-12 T 7023754951E-12

S 104842501 6E~11
« 162362614 %€ -11
L237036795EE-11 T
+3321633400E~11

L2AL39RSL51E~0R
513984671465 ~08
7268826834 1E-0F
«9543860627¢+08
L11672%2576E-07 "
«13946594621E-07
L1607464778€-07

- 116981324 0E-11
L 1755603766E-11
L25437317435ES11
.353817967NE~11

«11016205%8E-"8
J3377R626L26-T8
55070704 LEE-08 ~
S7782423006E-"8
.9911081842E~"8
«12185664144E-77
. 1431384732E-27
165877105207

L1515657543F =08
L37450505656-08
.6020A82875F =04
.8149418110£-08

T

«104246056045€~07-

.12552097907¢~-07
1482575095 E~07
. 159535907907

T.1922575503¢€-017

+21352397238-07

TR T

22067963 140E=14
253279552313

JBTBN244R21E-13

«2194692347E~12
«44232027263E-12

L730F461582€~12 7 7

+1257535582€-11
. 1897874894E-11
.2725348327€~11
«3763937959€-11

-1515619611F-08
L37450738926-T8

" 6020770478BE~98

-81496375R)E-N8
L1042450277€~07

.3999100100€~11

.

$1255287R31€-07
-1482700849E-07
.1695498866E-07

To1745800336E-07 7 1783529203607 "L 183482594 £E-07 " L 1871555943617 T 19225848037E-07 T

1959579239€-07 <2010866764E-07 .2047599245E-07 .2098882278E-07 .21356161175'07‘ L21R6894736E-07

Table A2-61
SIFT

T =

Case lc

10 hrs




VST

= 0.
L1519862044E-78
.35264475176E-08
.4896358290E-08
6645214 124E-08 _
.8271530763¢€-08 1
L1001662970E-07
. 1164537996E-07
L 133877226 1E-07
-15C1790637£~-07

QLTSUM

= 0.
.2999950002€-09
.1195760001€-98
.2699565004E-58
479958001 0¢ =08
S7499375024E-08
.10793892005€-N7
1466932850967
191974401 6E-57

. «24629535525E=07

P* SUM

Q+pe SUM = 0,
L181G857064E-08

AGSRIRTTISE-NY
V191380894 2E-08
.3545918673E-08
.5290077377€-08
6921620595608 _
«B66S022244E-08
.1029599904€-07

J1203864404E-07
S1266905451E-07

+1541094325€-07

.1199995998€~10
.4319913600£~09
<1451946761F-08
.3071836165E-08
.5291529571€-03

T .8111296988F~08

.1153080841¢-07
-1555013386€6~07
.2016924333e~07
.25388105683€-07

.1878927375¢~09

.23458G0302E-08

T 211657384 7E-07

L5679 3 F 575800
L2195 2472 1GE =08
.3939729850E =08
L5571498671F 08
.7115203093€ 08
.89464 0544 BE-08
.106893540¢E-07
L1231999105E=-07 _
L 1406218225607
<1569225296E-07

«679996830RE-1D
.5R79862803F-09
17279308828 -08
c3L67803485€-08
LS5RNTS74LDISE-OR

TLB7472127136-08 7

«1228662934F 07
«16625G7399E-(7

.26503P4737€-07 -

51093553768 -09
L2783253499E-08

L1230 e9467a3F Y
L2PT0ENDLR27F -8
«6Ah16029591E-"8

LELLENRPQE20 -9
L 9B9T6RS3IPF-TX
4221164959 -7R
.596517222C€E~"8

+7596602144E-08  ,7990139132E~-08

. G339852432E 08 ,9421229205E-08"

«113640255JE~N7
«1299454023€E-07

. 1097071506€-27
«1271320967E-27

Te 1434350689617 T L1473658919E-07"

. T608524443E-17  .1636654667E~07

.1919074403€-00
.9719708493E-09

.10799892{3€-"9
.7679795207F~-n9

T L2027912122E-"8 T .2351590243E-0E

3BBIT65725E-"8 L4331725649E-08
L63475133REPA 6911447 RDE-DB
L9407121958E~T8 " .1009102448€-07
<1306656259E-17. J13870462792F-07
+A7325B3525E-"T 182496272 RE-D7

L221RLR1Q02E-"7 T 2322859287€-07 "

2754357664 €-07 .2880729439€-07

dm e e e e - -

«T63MI93IR2TE-NE
3862590268 E-NR

L952402RYPPE-TD
.3357148059€E-(8

L6246586106E-08 -

.1675949273€-07

299950003807

h HAEAR3STTTE-0R  L4997B65434E-D8 ~ L566765I741E-08 L 62490773%1E-T8 T [ 695ERTIRILE-NE
CLTS96223294E-N8  LB361913542F-08 .903937T2156F=0R , 9BS5293R946E-CB  .1057831175E-07
A 1163989413807 L1221325017E=07 L 1312277719E-07  .1396411548E-P7 . 149D158619E-07
LASTIGO0579E~07 1677631923607 L1769 3619016E=07 " L 187469743977 L1974225%69E-07
20B135497SE-07 L2182680746E=07 229760434 0E=07 + L 2403727R55€=07  ,2523645342E-07
. .s2634366505e-07 _,2758877790E~07 _ ,2874596504E-07 ,3D03901492€~07  ,3124417661E-07
’ 23256516256E=07  .3383829784E-07  .3522721891E-07 . 3652832681607 .3796518206E=-07 T
3931426152E=-N7  4079905008E=~07 .4219610034E-D7 . .4372882107E=~07 .4517384106E-07 .4675449311E-07
o e . 3
Table A2-62 i
SIFT Case lc
T = 10 h
max rs
DJ = 8 II = 3
P "B )
J - J ] } - ] | )




SST

[T V7 TR T S P

QLTSUN

Px SUM

- .IOo

«22722888612E-40
«4880511497E-40
+73202301935E~10
W9927197128E-10
«1235602166E-09
«1497173348E-09
. 174096639309
«2001412146E~09
+ 22451 15792E-09

= Q.

© +12B5732631E~23
1644727501E-23
«2B08402389E-22
«2102601937E~21
+1004967708E-20
«3587971829E-20
+1054880181E-19
«2684561429E-19
.6118818786E~19

FOR NO. OF BUSES = S

DLTSUMN

PX SUM

Q+F% SUH

= Q.
¢ 5499614246E-13
+ 1181327015612
+1771880457E-12
+2403093964E~42
W2993498923E~12
+3624560373E-42
+«4214846879E~-12
+4845726307E~12
«5435834390E~12

- 0.
«7319535235E~49
«117097L292E-47
+5927260898BE~147
»1B873060263E-16
+4372298363E-446
- P479868357E~16
«1756031189E~15
«2975316874E~45
«4797286135E~13

= 0,
J2277788234E-10
+4B923248B4E-10
+7337949592E-10
+ 995122994 LE-10
+1239594122E-09
+1500798556E-09
+1745)82966E-09
+2008260849E-09
L 2250556424E-09

Table A2-63
SIPT Case 2

Vo

i J

L2525097411E~41
L2861 235241E-10
«530131i627E-10
< 790B780840E-10
+1034796303E-09
L 1295417679E-09
. 1533246487E-09
L7997 42402E~09
< 2043481506E-09
+2303852342E-09

«1646592542E-30
+ 460650403923
+ 3204703039E~23
+441i1697354E-22
«2958199360E~21
«13i8355133E-20
«4513325538E~20
«L2B4664267E-19
«3190698155E-19
+7133594054E-49

+6110963682E~14
< 6935380704E~13
. 1283148917E-12
 1914423252E-12
2504857602E-12
3136009870613
«3726325753E-12
L 4357395987E-12
<4947463435E~12
.5578284466E-12

«1171249129E-21
+1517738848E~18
«1714373877E-17
e 7675:863B22E~17
e 22765656443E-16
«5348801382E~14
+10808B18LI5E~4S
$1965434625E-43
3306182224848
«D237997426E~15

.2531208375E-11
< 286B160617E-10
.5314143288E~10
L7927925841E-10
+1037301413E-09
. 1298554224E-09
+ 4542973894E-09
 1804101663E-09
<204B43257¢E-09
+2307435863E~09

max

+8416148953E~114
«3282048¥3ZE~10
«OBP00206i0E~40
LB8329550468E~10
W LOP3S276TLE-0

W13ZT4F2202E-09

»i59BO3BZ9ZE-09
«1841813456E-09
«2102334134E-09
«2345919500E-09

«2107373066E-28
«1355045803E~24
+589i871990E-23
v6743006601E-22
L 409634461 2E-21
W i71675418%
+S635507281E-20
ABZS071413E-19

«3776496395E-19

«829383762LE-19

-

+2036970254E~13
2794369280 LE~13
<1425704454iE-12
.201622819SE-12
2647411287612
.3237786552E-12
+3B6BBLI7S9S5ECLD
+44590444L4E-12
L5089923443E-42

+5680001845E~i2

1873949210820
W2B1i724412E-i8
fQ427995063E-17
«9778264873E~17
«2742202957E-16
+6220233506E-16
«1227140343E-15
2LF3027350E-15
e 3640634441E~15
«S708396435E-15

«B4A36518657E-11
«3289952703E-10
«SP04277837E~10
83499723728E-10
d0P6275317E~09
«1340730311E-09
+1601908337E-09
+ 1845274693809
W 2107327578E~0%
2235160561 LE-07

e

cL262442201E-10
L 3870918377E~10
v631061324TE-1D
«BP?18031774E-10
W 1133703533E-09
«1376299811E-09
«1840i10737E-07
«1900581569E~09
«2i44303074E-09
+2404648564E-09

«3600192i069E-27
« 34501 12349E-24
£JU31652321E~22
1005921 285E-2L
«S5Y0BSUS9IE~21
v 22i4i748i3E-20
698930439520
«1873201331E~L9
CA452137292E-19
+»2609584526E-19

+«3055415438E-13
«P3693I75550E-13
«1827520700E~12
«2158784617E~-12
2749 99272E-02
WIP70577320E-12
«460i5171i58E-12
«S5i91635492iE~12
«5822442734E-12

«F466617773E-20
«479655127%E~i¢E
e 3344146641E-17
«12289794628E-16
32757335051E-16
e 7194031068E-16

" i38783777ZE-15

» 2439832739E~15
« 3999834693 1E~1S
«6209779414E-15

«12634%7617E~1C
«3880283B801E-10
»632608745BE-10
+1138453080E-09
+1397580822E-09
. 1644082702E-09"
» 1905185526E-09
«2147478747E~07
+24i04772i8E-07

;i T = 10 hrs; N_ =10; N_ = 5

ey

«16851466083E~10
CA2PL723FLBELO
«OUPFA4IIIE~10
732880474510
w1 i? &PIIE~0F
L 143
1678894643509
»1942681927E~07
2 2203047332E-09
. 24467 15420E-09

«2696758267E~26
7867671 299E-24
173289 1840E-22
«iAEBSLIOZEZE~2L
«7330207190E~21
» 283035500iE-20
261259301 2E-20
L2248B49224E-19
.5228816638E-17

«1110027730E~18

+4481225607E~1i3
«1038785111E~i2
+1670069863E-42
L 2260063909E-12
W2871716589E-12
- 3482062162E~i2
«411i30862800E-12
4703259933E-i2
+53344068562E~12
«5724157285E-12

£ 2998160655E~197
«76827435170E-18
«4497929029E~17
«1525659506E-16
«38833568206E~16
+8277910515E~16
2 15£3621443E-15
2 2706902944E~13
+4384981058E~13
- &£743480342ZE~18

+i855949312E-10
+4302111046E-10
«6916144870E-10
936141 1710E-40

+11974190568E-09

+1441856532E-07
+1703009270E~09
2 1247357874E-07
«2208386027E~09
0 2452646322E-09

+2505436200E-09

.1278487883E~-18

+6066591829E-12

«7310837942E~153

«2511510104E~09

[

~



9s1

FOR NO. OF PROCESSORS = ¢

aLTsuM

Px SUH

LN

«1817823232E~10
+3904417351E-10
+5B546169478E-1L0
«7941774880E-L0
1 98?279366%E-10
1197741295809
+1392769854E-09
«1601133227E-0%
«1796088481E-09

= 0.

+ 3857598793246
+4930054691E-24
«»8427441177E-23
«6310035990E-22
«3007231634E~21
+1076962447E-20
«3166593838E~20
«8059380132E-20
.1837106208E~19

FOR NO. OF BUSES = 4

QL TsUM

P& SUM

Q+Fx SUM

= 0,

«3299692597E~43
«7087655083E~13
«1043057242E-42
+ 1441730532612
«1795900400E-42
«2174450767E-02
+2528498BO7E-42
2906928287642
£ 326085253412

= 0,

«S323330556E-14
«4258128747E-13
+1435937813E-42
340564652712
WE550818983E-12
1149816064811
+1B24525254E~11
$2723447133E-11
+38788B05940E-11

= Q.

+1821657258E~10
«3915763135E-10
+5881169429E-10
+7990248651E-10
«P977260B43E-10
1211406912809
+1413543605E-09
<18631271627E~09
«1838117373E-09

Table A2-64
SIFT Case 2;

)

W 20200N7530k -1
$2288992726E-10
«4241038228E-40
+6327033245E-10
+8278350352E~19
+10363356401E-09
+1231394286E-0?
+1439797076E-07
+1634781648E-07
«184308552iE-07

«4739864938BE-31
« 1382097775E-25
«P615784511E~24
»13238583547E-22
.8877893282E~22
«3756883348E-21
+135467970%E-20
+3856445828E~20
«93577033482E-20
+2142415358E-19

«3666547980E-14
«415510942iE~13
«769831431%E~13
,1148573201E-12
«1302792011E~£2
L 1BB1392043E~12
»22354858810E-12
2 2643765444E~12
«2967240400E-12
+3346294866E~i2

4259092821E-16
«71984B3854E~-14
+3667427090E~13
«17438606447E-12
3P42362412E-12
7481076443812
W1267869372E-i1
«1985373980E~11
«293243786BE~11
+4140941484E-41

2023765674104
«22940676B4E~10
«4254404167E-10
+6355262648E-10
«8332801701E~10
+»1045698659E-09
«1246308469E~09
«1462264781E~09
+1667074168E~09
- 1887641630E-0%

T =
max

} By

.

67329262420 -0 L
J2825631721E-10
«4712026447E~10
+6663631877E-10
+8749040028E~10
2106999121 6E-09
«1278433422E~09
£ 1473447325E-09
»168L1790798BE-09
«»k876731i5%0E-09

+»63223426B7E-29
+4065549786E-25
2 i767936534E-23
202350 FYITE-Z2
515275094521
+169163866BE-20
+4671258070E-20
+1133790236E-19
245021 9683E~-19

L 1222171936E-13
+4766064455E-13
+B553780994E-13
L 1209645457E~42
Li5B8294159E~12
W AP42437659E-12
W 2320765446E212
267498 i24E-12
+3053392032E-42
+3407293924E~12

«34071i88B624E-15
»14606484302-i3
e 7357676719E-13
$2071650484E-12
+4532087330E~-12
«8377692555E-12
w139453i885E-11
«2153405729E-i1
«3152224641E-11

+4416805243E-14

+2631858434E-140
47277379072-40
«6696644857E~-10
«88i0249843E-10
«10BO311i343E~09
«1294659713E-07
«1497676373E-0%
e1716356636E-07
0 i724306736E~09

10 hrs; N =
p

J )

L0027 7LI0~ 10
e 3UPETIFA46E~LO
+»5048638257E-10
«71i34440955E-40
e1117042286E-09
1312083507609
«1520468539E-09
+»i715438501iE~07
o P23723077E-079

«10B0i14592E-27
«1033518006BE-24
«3095668i84E-23
+30iB724100E~22
«1677937i53E-21
8645872624821
«20780i375%E-20
«5627364221E-20
+1336636670E-19
«28B53221i63E~19

«1833222780E~13
«5621431227E-43
«7164592337E-13
1295157112812
«1649533i351E~12
$2027FI6300E-LE
$2381798702E-12
¢ 2760430737E-12
«3114401357E~12
+3452730557E~12

+1149897237E~14
«21B0271686E~L3
«2354403480E-13
»2482B41203E-1i2
«3i77i71882E~12
«7343214031E~12
«1529356886E-11
23348737 16E-11
«3382704i%41E~11
«4704631378E-11

«1011878124E-L0
«3104541149E-10
«S067137253E-10
«P1538%14328-10
»1528413426E-07
«132778i073E-02
«1548877737E-07
e i732379922E-07
eiF74262324E-09

W iAHiL771BBE~L0
«3433369384E-10
+S519566745E-10
747 1028520E-10
W9536238402E-10
+115069418%E-09
. 13371 LBEBSE~O9
«i354117924E-09
Wi76244i873E-09
+1957367828E~-09

+BOFOB46BOLIE~27
2360676883 E~24
W 31999620682ZE-53
«4407010478E-22

«847541i8357E-21

.2585331063E-20

«£731199742E-20
«1569865372E-19
«3332968463E~19

«268868v659E~13
«O62T233836LE-L3
+1001980897E-12
W1734847776E-12
L20BBPEFIZFE-L2
J2821467653E~12
«3L9984797IE-i2
«3533725534E~12

2 2725613786E~14
+3104254073E~-13

»L168313045E~12

LS8B4363203E-42
«10380i8933E-11
«167260T1I1E-LL
+2324037931E~i1
3624144225E-11
«5004734819E~114"

.148413843%E-10
«3442705776E-10
«S541269684E~10
s 7513787635E~10
«7632428334E-10
+1163185347E-09
i3783122i0E-09
l3821i79773E~09

+«i80i883IGJE-07 .

«2010968702E~09

+2004353364E-09

«3838834653E-19

+ 3637157164E~12

+3317309276E-11

«2081165614E~09



LST

re” Y oF

Pk SUM

FOR NO. OF BUSES =

GLTSUM

Pk SUM

Q+P% SUH

OLTSUM |

. 0,

J1413859648F-10
SOSK7TLEPH-LO
ADGA/BT063E-10
1 5176949306E~10
2 76P43746660E-10
«P315785997E-10
+1083262903E-09
+1245328577E-0%
+1396954474E-09

= 0,

8573091 142E-27
+1096844975E-24
+1B73190325E-2

+1402655132E~-22
«6585268365£~-22
+2394337780E-21
«7040618271E-21
179205891 2E~20
+4085242087E-20

3

= 0,

0.
0.
O
Q.
0.
0.
o'
0.
0. -

= Q,

+3627566849E~09
+1451633498E-08
+3265830623E-08
.5805228308E-08
706758688 1E-08
+ 1305864665E-07
1777214812807
$2320983174E-07
22937 143809E-07

= 0.

«37709328B16E-09
+1482021252E-08
«3311378493E-08
+S836997502E-08
+2146530628E-08
«13i5i8043.iE-07
11788047444E~-07
+23334364860E-07
29511 13304E~07

4 ey

i y

LG LE8PRP28~ 1L
W A78033L2038-10
32PBE744T73E-40
W AP2LI0A03070~10
«6438701321E~10
«8050411802E~10
?57748B513E~10
1119844826809
+1271493882E-09
«1433514424E~09

1097764395634

+3071807581E-26
W2L3724L5TRE-24
V294267842BE-23
+1973492907£~22
B796538152E-22
+3011813408E~2¢
«B574554481E-21
W 212999E607E-20
+476425057 LE~20

¢ J451765348E-1¢
«S236431522E~07
«1756456811E~08
+3715700827E~08
64001 11459E~08
«9809431027E~08
 13P4335F92E-07
- 1880475837E~07
«2438424730E~07
3069080726807

+1609079347E-40
+3404484643E-09
»1789444577E-08
+376491i230E~-08
6454498473503
e FB8F00ITI4OE-0UE
ed403917480E-07
«1BPi374303E-07
« 2431 i37688E~07
+ 30B3395870E-07

Table A2~ 65
SIFT Case 2; T = 10 hrs; N =
max P

o

2367270201 L1
SO BE- L0
3664220 1E~L0
SLa2BILPERE-LQ
2 6804823081E~10
«B322i34094E-10
1146011 707E-09
«130805233%E~09
«1459676734E~07

14035007613E-27
L P035513226E-26
»3P27462144E~-24
+4497847016E-23
+2732869174E-22
«1145524214E-21
W 3761017838E-21
P LO3B641564E~20
W2S2iL37422E-20
+5337762814E~20

O.
O,
Q.
Q.
[V
O,
O. )
0'
[
[

«3807722782E-10
7ii3611452E-07
«2090281258E-08
«4194377774E-08
2 7023990%66E~08
«103782611i7E-07
«148574i2877E~-07
«19B8033424E-07
«255876180EE-07

6331395685
5

27347826672

«2128930430
o

E_
£-
£~

»1495356270E-07
«l777453343E-07
2571842434807
+3218468836E-07

e

R W YAV R TSRS W

706656573 7E~10
«5668Bi25638E-40
« LO20508551E-09
+»1183589275E--09
« 83342268 0E-0P
i4962323I51E-09
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PROGRAM C3GENF2(INPUTLOUTPUT,TAFES=INPUT,TAPEG=QUTPUT,
1 DEBUG=0UTFtT:TDPFLfTAPE7?TDPFL;FUNCFL'TAFE8=FUNCFL)

GLT ARRAY DIMENSION IS COMPARAELE T0 CLT(1,J,K,51) IF A FOUR
DI®ENSIONAL ARRAY WERE POSSIBLE, BUT GLT ARRAY IS ONLY
DIMENSIONED LARGE ENCUGH TO KOLD THE FROBABILITIES ASSCCIATED
hITF TWO CONTIGUOUS VECTOR SETS AT A TIME (NAMELY THE LARGEST TWO

NTAINING 52 AND ¢C UNIQUE VECTORS ASSOCIATED WITH NP,NM,NB FROM
15;9:5 DOWN T0 2,2,.2).

THIS MAIN PROGRAM IN CCMBINATICN WITH LIBRARIES C3GF2SL AND C3GF2BL
CAN RUN MODELS: FCRMZ2 =~ NON~RESTRICTED
FCRM2A =~ RESTRICTED
FCRM2B = RESTRICTED ’
COMMON/CCNFIG/ NP, NM,NB,NPF,NMF,NBF,NSET(14),GLT(112,51)
COMMON/RATES/ LAFP'LAMM;LAMB;LAMBG;DELTAP;DELTAM:DELTAB'DELTABG,

L ALPHA1,BETA1,ALPHA2,BETAZ
COMMON/ INVAR/ ENLAM(3,51),EMDEL(4,51),EFMLAMI(3,51),EMLAM2(3,51),
1 G2(3,51),AT(3,51),CT(3,51)

COMMON/ INTGRAT/ 1TSTPS,STEP,SUM(3),RSTSUM(3)

COMMON/EIGCOM/ EIGSD(313I3)}EICWR(1)1C?WT(9!51)1H2UT(9IS1)}
1 GEPHT(9,51),H2PuT(9,51)

COMMON/DEBUGC/ DBFLCD,CDYDE(51),CBXYDB(51)

RELL LAMP,LAMM,LAMB,LAMBG

KEAL INTGRAL

REAL MINS,MSECS

LOGICAL GNOEFCT,PNOEFCT,PSTCOY

DIMENSICN INTGQ#L(3)IQLTSU“(51)rCPSTARL(51)ICPSTSUF(51)'PLT(S1)
DATA HRS,HINS,SECS,MSECS/1.0,60.0,3400.0,3.6E6/

DATA QLTSUM/SI~C.C/,INTGRAL/3+0.0/,CPSTSUMN/ST%0Q.0Q/

DATA PRNTP,PRNTPST,PRNTQ/™ P("," pPa(",” q("/

DATA PQSULM,PPSTSUM,PTOTSUN/" alLTSUM oM PXx SUM Y, Q+Px SUMT/
DATA FRNTDY/™ DY('"/ ,PRNTEBXY/"BXY("/

CATA QNOEFCT/.FALSE ./»PNCEFCT/.FALSE,./,FSTCOM/ . FALSE./

*N® CODE MEANS NO PRINTOQUT
CATA DBFLCD/IMN/L,PRCODE/1HN/
S REV. 3-21~-79

~ READ IN NO OF PROCESSORS, NO CF FEMORY UNITS., NO OF BUSES,

INTEGRATION STEP ANC TIME -T.
THEN READ IN NO OF SURVIVORS AND TIME EASE (HRS ,MINS ,SECS ,MSECS)

PRINT 1 -
1 FORMAT(///"™ SPECIFY NP.LE.IS,NM.LE.G,NB.LE.S IN I2 FORMAT, STEP IN
X F6.2 FORMAT AND TMAX IN F6.1 FORMAT."/

X" EXAMPLE:15,09,(5,10C.0C,1C00.0")

READ(S5,2) NP,NM,NB,STEP,TMAX
2 FORMAT(3(I2,T1X),F6.2,1X,F6.1)

ITSTPS=TMAX/STEFr + 0.5
ADD 1 TO INCLUDE TIME O
TTSTPS=ITSTPS+1 :
IF(ITSTPS.LE.ST) GO TO 288
FRINT #,™ ERROR =~ QLT ARRAY OVERFLCOW., "~

_____STOP
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£&E& PRINT 3 :
3 FORMAT(/" SPECIFY NO. OF SURVIVORS NPS,MNMS,NBS IN 12 FORMAT, "
X “TIVME PASE IN AS FCRMAT AND MCDEL DESIREDC(' ',*A',O0R °'87).".
X/" EXAMPLE:11,05,03,HRS A (OR MINS OR SECS OR MSECS)I™)

READ(S5,4) NPS,NMS,NBS,TEASE,MODEL
4 FORHAT(3(12,1X)’AS:1X'A!)

FRINT 5
5 FORMAT(/™ SPECIFY TRANSIENT PARAMEYERS ALPHA1 AND BETAY1 IN F6.1 FO
1RMAT, ")
READ(S,6) ALPHA1,BETA1
5 FORMAT(F6.1,1X,F6.1)

PRINT 7
7 FORMAT(/™ TYPE F FOR PLT ARRAY PRINT; TYPE Q@ FCR CPSTARL-AND QLT A
1RRAYS PRINT - USE 8 FOR BOTH."/
2" THEN TYPE F FCR DEBUG FILES CREATION, IF DESIRED.™)
READ(S,8) FRCODE,OBFLCD,STOPARHM
FORMAT(2A1,1X,E7.1)
1F(STOPARM .EQ.C.C) STOPARM=1.0E~10

(£

PRINT 9,TMAX,TBASE,STEP,THBASE,NP,N¥,NB,APS,NMS,NBS
G FORMAT(SX,™ FOR “,F6.1,1%,A7," THE FOLLOWING PROBABILITIES "
X "“WERE COMPUTED USING A STEP SIZE CF ",F6.2,1%X,A5/
Y +5Xs" WHERE NP=“,12,",ANM="312,",0NE=",12, ,
X " AND Nps="112l"INMS—"IIZI”INBs="IIZIn:E/)

FRINT 10,¥CDEL,LALPHAT1,BETAT
1< fORMAT(5Xl“ MODEL “,A1," USING ALPEA= ",F6.1," AND BETA= ", F6.1/)

CONVERT LAMDA VALUES AND DELTA VALUES TO PROPER
TINE BASE BY USING A TIME EASE CONVERSION FACTOR(TBCF)

IF(ALPHAT.EQ,.0.0) 60 YO 12
CCNVERT DELTA®S TO INTERMITTENT VALUES
DELTAP=1C0.0
DELTAM=1C0.0
CELTAB=360.0
12 CONTINUE

T8CF=0.0

IF(TBASE.EQ.5HHRS ) TBCF=HRS' |
IF(TBASE.EQ.5HMINS ) TBCF=MINS - ' o .
1F(TBASE.EQ.S5HSECS ) TBCF=SECS
IF(TBASE.EQ.SHMSECS) TBCF=MSECS

IF(TBCF.EQ.0.0) PRINT », " ERROR: INCORRECT TIME BASE "
LAMP =LAMP/TBCF :
LAMMSLAMM/TBCF
LAMB=LAMB/TBCF
LAMBG=LAYBG/TBCF
DELTAP=DELTAP/TRCF
DELTAM=DELTAM/TRCF
DELTAB=DELTAB/TBCF
DELTARG=DELTABG/TBCF
ALPHA1=ALPHA1/TBCF
BETA1=BETA1/TBCF

THIS MODEL, ALPHAT=ALPHA2,BETA1=BETA2
ALPHAZ=ALPHA1
EETA2=BETA1

160




Y e Ra s

[z Nl aWal

OO M

C
C
¢

[l a)

COMPUTE TINE DEFENDENT PORTIONS OF THE MODEL.
REWINOD 7
REWIND 8
CALL TOEPEND

COMPUTE INITIAL FRCB FOR 1=0,J=0,K=0: €LT(C,0,0)=C.0 FOR ALL T
THEREFORE PROE=CPSTARL FOR VECTCR(C,0,() WFICH EQUALS P*(0,0,0)

a

R e -
| 1]

]
0
1=0.0
60 15 IT=1,1ITSTPS
CPSTARL(IT)= CPSTAR(1:NP:1:IT)*CPSTFR(J:&V'Z:IT)*CPSTAR(K:NB:S:IT)
T=T+STEP
15 CONTINUE

IF(PRCODE.EQ.THN) GO TO 20°
IF(PRCODE,EQ.THA) GO TO 18
FRINT 11,FRNTP,I,3, Ko (CPSTARLUIT) S IT=1,1TSTPS)
11 FORMAT(/SX,A4,12," ", 115%2"231,") = ",9(5(E16.10,1X)719X2,
X 6(€16.10,1x)) . :

18 1IF(PRCODE.EQ.THF) GO TO 20
PRINT 11,FRNTPST,1,J0sK,s (CPSTARL(CIT)IT=1,1TSTPS)
PRINT 11IPRNTQIIIJIK'(QL7(1IIT)IIT 1,17STPS)Y
PRINT x,"

20 CONMTINUE

NSET ARRAY HOLDS THE NO OF UNIQUELY DEFINEL L"S PER SETY
FOR LATER USE BY THE 1,J,K DIMENSION FMAPPING SUBROUTINE. MAPDIH.
THE FIRST SET IS COMPRISED OF 1 L (NARELY 1=0,4=0,K=0)

NSET (1) =1 '

COMPUTE MAXIMUM NUFMBER OF FAILED PROCESSORS, MEMORY MOCULES
AND BUSES ALLCWEL (INCLUDING O FAILS)

NPF=NP-NPS+1
NMFZNM~NMS+1
NBF=NB~-NBS+1

NPP1=NP+1
NBP1=NB+1
NEPT=NM+T |

SET UP LCOP TO COMFUTE QLT IN SETS OF ISET CUBED PERMUTATIONS

MAX=MAXC (NP E,NMF,NBF)
MAXLAST=MAX

INITIALIZE QSUMSF(@ SUM SO FAR) AND CFSUMSF(P* SUM SO FAR) T0 0.0
QSuMsS F=0.0
CPSUNSF=C.0
DO 4CC ISET=2,MAX
ISETYI=ISET
ISET2=ISET
ISET3=[SETY
IFCISETI.GT . NEPT) ISETI=NBP1
IF(ISET2.GT.NPP1) ISETZ2=KRNP1
IFCISET2.GT.NPPT) ISETS *NPPT
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INITIALIZE QLT INDEX N TO THE NUMBER OF VECTORS IN THE PREVIOUSLY
DEFINED SET + 1

NUHMPREV=NSET(ISET-1)

N=NUMPREV+H]

IF(ISET.EQ.2) GO TO 55

POP VECTORS OFF GLT ARRAY WHICH WERE OEFINED THO SETS AGO
BY MOVINE THE VECTCRS DEFINED IN THE PREVICUS SET UP IN THE ARRAY.
IN THIS MANNER THE C(NLY PROEABILITY VALUES STORED IN QLT ARRAY AT

"ANY ONE TIME ARE THE PROEBABILITIES OF VECTCRS BEING DEFINED FOR

THE CURRENT SET AND VECTORS OF THE PREVIOUS SET.

"NPOP=NSET(ISET=2)

PO 50 M=1,NUMPREV

MM=NPOP+M

DO SO 1T=1,ITSTFS

QLT(M,IT)= QLT(NP'IT)
5G CONTINUE ‘

S5 CONTINUE '
INITIALIZE TOTAL NUMBER OF ™S NOT PREVIOUSLY DEFINED IN THE
SET ISET = NSTOT -.70 0.
(L REPRESENTS THE UNIQUE VECTOR 1,4.K)
NSTOT=0

BEGIN MAIN THREE LCCPS WHICH DEFINE L (VECTOR 1,3,X)

PO 300 XK=1,ISETH
20 200 JJ=1,1SET2
00 100 JI=1,ISET3
DO NOT RECOMPUTE ANY PREVIOUSLY COMPUTED QLT(N) v
IFUITI.LT.ISET JAND. JJ.LT.ISET .AND. KK.LT.ISET) 60 TO 100
I=11-1
J=J3=1
X=KK~1

COMPUTE PERFECT COVERAGE PRCBABILITIES FOR VECTORS FOR WHICM
SLT WILL MOT BE COMPUTED

IF(KK.LE.NBF AND. JJ LLE.NMF _AND. II.LE.NPF) GO TO 60
IF(PNOEFCT) €0 7O 1G0 '
CPSTARL(1)=0.0
DO 58 IT=2,ITSTPS
CPSTARL (1T)= CPSTAR(I:NP:1:IT)*CPST'R(J;hﬂrZoIT)*CPSTAR(K:NB:}:IT)
CPSTSUNM(IT) = CPSTSUM(IT)+CPSTARL(IT)
S8 COMTINUE
IFCPRCODE.NE.THP .AND. PRCODE.NE.1FN)
1 PRINT 11,PRNTFST,I,J,K, (CPSTARL(IT), IT=1,1TSTPS)
€0 70 100
60 CONTINUE

COMPUTE SLAML WHERE L REPRESENTS VECTCR I;J'K
SLAML=CUINP-TI) ALAMP) + ((NM=J)*LAMM) + ((NB-K)*L AMB)

QLT(N,1)=0,.0 BECAUSE THIS REPRESENTS ALT(N) FCR T=0.0
QLT(N,1)=0.0
INTGRAL(1)=0.0

PERFECT COVERAGE PRCEABILITY AT T=0.0 IS 0.0
_CPSTARL(1)=0.0
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BEGIN MAIN INTEGRATION LOOP

T=STEP
00 95 IT=1,1TSTPS

COMPUTE THE SUM

IF(MODEL.EQ.TH ) CALL SUMMAT(II,JJ KK,ISET,LIT)
IF(MODEL.EQ.THA) CALL SUNMRMA(II,JJ KK, ISET,IT)
IF(MODEL.E@.THB) CALL SUMRME(IXI,JJ KK,ISET,IT)
IfFQ1IT. EQ 1) 60 T0 95

COMPUTE THE PERFECT COVERAGE PRCBABILIYIES FOR THE -CURRENT .
VECTOR . -

CPSTARLCITI=CPSTARCI,NP,1,1T)*CFPSTARCI,MN,2,ITIXCPSTAR(K,NB,3,1T)

TRAPEZOIDAL RULE TO COMPUTE QLT(N,2)

IF(IT.NE,.2) GO TC 65 o

CALL TRAPINT(SLANL,SUBINTG) T
INTGRAL(2)=SUBINTG . o
PROB=EXP(~SLAMLAT)*SURINTEG
QLT(N,2)=PROB
QLTSUM(2)=QLTSUM(2) +PROB

T=T+STEP

GO 7O 95

PERFORM SIMPSCN"S 1/3 INTEGRATION TECHMNIQUE

TO

COMPUTE QLTU(N,IT)»IT=3,1ITSTPS )

65 CONTINUE

75

CALL SIHFINT(IT:SLAML'SUEINTG)
IF(IT.Ea.3) GO TC 80

b0 75 IN=2,3

INTGRAL (IN=1)=INTERAL(IN)
CONTINUE

80 INTGRAL(3)= SUBIVTG+INTGRIL(1)

COMPUTE QLT(N,IT)

95

PROB EXP(~ SLANL*T)*INTGRAL(3) ;
QLT(N,1T)=PROB :
QLTSUMCIT)=QLTSUM(ITI+PRCE

T=T+STEP

CONTINUE

COMPUTE THE PROBABILITIES FOR THE CURRENT VECTOR BY SUETRACTING
THE QLT FROM THE PERFECT COVERAGE FROEMBILITIES

3

IF(PRCODE.EG. 1hN) GO TO 99
IF(PRCODE.EQR.THA) GO TO 98.

D0 97 IT=1,I1TSTFS
PLTCIT)=CPSTARL(ITI-QLT(N,IT)
courlnue

_ PRINT 11;PRNTP:I:J:Kr(PLT(IT):IT ~1,1TSTPS)
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99

IF(PRCODE.EQ.THP) GO TO 99

PRINT 11,PRNTPST,1,J Ko (CPSTARLCIT)AIT=1,1TSTPS)
FRINT 11,PRNTO,1,J,K,(QLTIN,IT),IT=1,1TSTPS)
PRINT %," ™

CONTINUE

WRITE CDY AND CEXY ARRAYS TO FUNCFL IF DBFLCD=C

1400

100
2U0
360

IF(DGFLCE.NE.THC) €60 TO 100C

WRITEC(B,11) PRNTDY,I,d,K,(COYDBCIT),IT=1,1ITSTPS)
WRITEC8,11) FRNTBXY,1,3,K,(CRXYDBB(IT),1T=1,1TSTPS)
CONTINUE '
N=N+1 ‘

NSTOT=NSTOT+1

CONTINUE

CONTINUE

CONTINUE

STORE TOTAL NUMBER OF UNIQUE L"S IN NSET ARRAY

WSET(ISET)=KSTOT

ARE THE @°S TOO SMALL TO AFFECT THE PRCGBABILITY?

310

QSUMN=QLTSUM(ITSTPS)-QSU¥SF
IF(QSUMN.GE.STOPARMXQSUMSF) 60 T0 310
MAXLAST=1SET '

QNOEFLT=.TRUE.

QSUMSF QLTSUMCITSTPS)

ARE THE P*'S TOO SFALL TO AFFECT THE PROBABILITY?

IF(PNOEFCT) 60 TO 390

HAVE ANY P*'S BEEN COMPUTED YET?

390
400
410

co
VE
NO
FR

CPSUMN=CPSTSUM(ITSTPS)—~CPSUMSF
IF(CPSUMN.NE.C.C) PSTCOM=,.TRUE.
IF(.NOT.PSTCOM) GO TO 39C

IF(CPSUMK.LLT., STCPARM*AMAX1(GSUMSF:CFSUF‘F))
1 PNOEFCT=.TRUE.

CPSUMS F=CPSTSUMCITSTPS)

IF(GNOEFCT) GO TO 410

CONTINUE

CONTINUE

MPUTE PERFECT COVERAGE PRCBABILITIES FOR ALL REPAINING
CTORS FOR WHICH GLT WAS NCT COMPUTED

TE = FP*'S ARE NOT NECESSARILY MCNOTCNE CECREASING

OM THE SETS COMFLTED ABOVE TO THE SETS_TC BE COMPUTED,

3
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IF(PNOEFCT) GO TC 903
GSUMSF=QLTSUMCITSTPS)
MAXN=MAXUO(NPP1,AMP1,NEP1)
MAXP1=MAXLAST+1

DO 900 ISET=MAXFI,MAXN
ISET1=1ISET

ISET2=1S8ET

ISET3=1SET

IF(ISETT.GT.NBPT) ISETI=NBP1
IFCISET2.GT.NMP1) ISET2=NMP1
IF(ISET3.GT.NPP1) ISET3=NPP1

SAVE SuM SO FAR FOR LAST TIME STEP

00

s5¢LC

&L

7C0

ece

CPSUMSF=CPSTSUM(ITSTPS)
0 800 KK=1,ISET1
DO 700 JJ=1,ISET2
O 600 1I=1,15ET3

NOT COMPUTE CPSTARL FOR ANY PREVIOUSLY COMPUTED VECTOR
IFCIT.LT.ISET JAND., JJ.LT.ISET ,ANC. KK.LT.ISET) GO TO 600
I=11~-1

J=4i=-1

K=KK-~1

CPSTARL(1)=0.0

00 SO0 IT=2,ITSTPS

CPSTARL(IT)= CPSTﬁR(I'NPr1:IT)*CPSTFE(JrhM;Z'IT)*CPSTAP(K:NB:3:1T)
CPSTSUMC(IT)= CPSTSUM(XT)+CFSTARL(IT)

CONTINUE

CONTINUE
CONTINUE
CONTINUE

ARE THE P*'S TOO SMALL TO AFFECT THE FROBAEILITY?

SCC
505

PR
AN

18

e
PR

CPSUMN=CPSTSUM(ITSTPS) -CPSUMSF
IF(CPSUMN .LT. STOPARM®AMAXT(QSUMSF,CPSUMSF)) GO T0 905

CONTINUE

CONTINUE

IF(PRCODE.EQ.THF .OR. PRCODE.EQ.THN) GO TO 908
PRINT *," THE FINAL P* COMPUTED WAS:"

PRINT 11'PRNTFSTII'J'K:(CPSTARL(IT)»IT=1:ITSTPS)

INT THE SUM OFf THE QLT S» THE SUM OF THE P*'Sp
D THE SUM OF THE QLT'S+pPa's

PRINT 921C,PQSUM,(QLTSUMCIT),IT=1,1TSTPS)

S10 FORMATC(//S5X,A10," = ",9(5(E16.10,1X)/719X),

X 6CE16. 10,1x))

PRINT 9101PPSYS£?'(CPSTSUF(IT);IT 1,1757PS)
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DO 950 17=1,1TSTPS

QLTSUMCIT) =QLTSUMCITI+CPSTSUX(IT)

CONTINUE

PRINT 91C,PTOTSUM, (QLTSUNM(IT),IT= 11]TSYPS)

sTOP

END

BLOCK DATA BLK1

COMMON/CCNFIG/ NF;NFINE'KPFrhMF:NEF;NSET(14)'QLT(112:51)

COMMON/RATES/ LAMP,LAMM,LAMB,LAMBG,DELTAP,DELTAM,DELTAE,DELTABG,
1 ALPHA1,BETA1,ALPHAZ,EETAZ

COMMON/ INVAR/ ENLAMA(3,51),ENDEL(H,51), EFLAMTI(3,51),EMLANZ(3,51),
1 62€3,51),AT(3,51),CT(2,51)

COMMON/EIGCON/ EIGSD(30313)1EIGUR(3)'G2kT(9t51)1H2UT(9151)l
1 CEPHT(S,51),H2PUWT(9,51)

REAL LAMP,LAMVM,LAMB,LAMBS

DATA LAMP,LAMY,LAMB,LAMBG/1.18E~4,1.18E~4,1.0E~-6,0.18E~4/

DATA DELTAF,DELTAM,DELTABLOELTABG/2%3,6£3,3. 654'3 6e2/

CATA QLT/S571220.C//NSET/14»0/

DATA EMULAM/IS53xC. 0/ JEMDEL/204%C.0/ ,EMLAMT/1534C. 0/:ENLAM2/1S3*0 174
DATA $52/7153*x0.0/7,AT/153%x0.8/,CT/15320,0/

DATA G2WT/459*0.0/,H2HWT/459%0.0/,G2PWT/459*%0.0/,H2PWT/ 459%0,0/
END i
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SUBROUTINE TDEPEND ' TDEPEND

COMMON/ RATES/ LAMP,LAMM,LAMB,LAMBG,DELTAP,DELTAV,DELTAB,DELTABG, TDEPEND

— 1 ALPHA1,BETA1,ALPHAZ,BETAZ TUEPEND
! COPMONIINVAR/ EMLAM (3, 51),EMDEL(4,51);EPLAM1(3;51),EMLAM2(3:51), TDEPEND
: 1 : G2€3,51),AT(3,51),CT(2,51) - TDEPEND
COMMON/INTGRAT/ 1TSTPS,STEP,SUM(3) ,RSTSUM(3) : o TDEPEND

- COMMON/ DEBUGC/ DBFLCD,CDYDB(S51),CBXYDB(ST) . TDEPEND
; REAL LAMP,LAMM,LAMB,LAMBG : TDEPEND
T . _ TOEPEND
¢ THIS SUBROUTINE COMPUTES PORTICNS COF THE MCDEL THAT ARE DEPENDENT TDE PEND
~> UPON TIME ONLY AND STORES THEM IN ARRAYS THAT CAN BE ACCESSED TOEPEND
{0 LATER. IN THIS MANNER FUNCTUIONS NEED NOT EE RECOMPUTED OVER AND TDEPEND
"¢ OVER EVERY TIME THE STATE VECTOR CHANGES., - TDEPEND
¢ ‘ _ - TDEPEND
T COMPUTE EXP(=XLAMAT) AND EXF(-DELTA*T) FOR ALL T AND STORE IN ARRAYS TDEPEND
i ¢ EMLAM AND EMDEL. (DO NOT CALL FUNCTION EXP IF ~DELTA®T IS LESS THAN TOEPEND
"€ THE FUNCTION™S CAPACITY, SINCE THE ARRAYS ARE INITIALIZED TO TOEPEND
€ 0.0, THE VALUE WILL DEFAULY T0 0.0.) TOEPEND
TC THE 1ST INDEX INTO THE EMLAN AND EMDEL ARRAYS CORRESPOND TO: TOEPEND
‘e 1: PROCESSOR RATES TDEPEND
¢ 2: MEMORY UNIT -RATES _ : - TOEPEND
C 3: BUS RATES ' TDEPEND
t 43 BUS GUARDIAN UNIT RATES _ : TDEPEND
i C TOEPEND
7=0.0 . TOEPEND

DG S0 IT=1,ITSTPS TOEPEND

o EMLAMCI L IT)=EXP(~LAMPAT) ' TDEPEND
j CEMLAMC2,IT)=EXP(-LAMM*T) : . TOEPEND
EMLAM(3,IT)=EXP(~LAMB*T) TDEPEND

N ==DELTAPAT , TDEPEND
’ IF(X.GE.~675.84) EMDEL(1:IT) EXP(X) : TDEPEND
X==DELTAMAT TDEPEND
IF(X.GE.~675.84) EMDEL(Z,IT) EXP(X) ) } TOEPEND

. X==DELTAB*T TOEPEND
; 1F(X.GE.~675.84) EMDEL(3,IT)=EXP(X) TDEPEND
‘ X=~DELTABGAT o TDEPEND
IF(X.CE.=675.84) EMDELC(4,ITI=EXP(X) TDEPEND

I . TOEPEND
1 Xz==XLAM12C1,DELTAP) *T . . TOEPEND
! IF(X.GE .=675.84) EMLANI (1, IT)=EXP(X) 4 TOEPEND
==XLAMT2C1,DELTAN) *T TDEPEND

— IF(X.GE .=675.84) EMLAM1(¢;1T) EXP(X) _— TDEPEND
' X==XLAM12(1,DELTAB) *T TOEPEND
P IF(X.GE.=675.84) EMLAMTI(3,ITI=EXP(X) TDEPEND
C i : TOEPEND
- X==XLAMA12(2,DELTAP) *Y TDEPEND
! 1F(X.GE.~675. &4) EMLAM2(1,IT> EXP(X) - v TDEPEND
{ X==XLAMT2(2,DELTAM) *T _ . TDEPEND
IF(X.GE.~675.84) EMLAM2(2,IT)=EXP(X) ' TDEPEND

— X==XLAM12(2,DELTAB) *T _ . TDEPEND
1F(X.6E.-675.84) EMLAM2(3,ITI=EXP(X) TDEPEND

c. . . ) . - : TDEPEND

' T=T+STEP . TODEPEND
—~. SU CONTINUE ) ‘ TDEPEND

le7
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TDEPEND

COMPUTE FUNCTION €TR2 FOR ALL COMPINATIONS OF DELTA1:DELTA2 FOCR ALL TTDEPEND

AND STORE IN. ARRAY G.

ip=1

IM=2

18=3

DO 7S IT=9,1VSTFS
G2(IP,IT)=CGTR2(LAMP,DELTAF,IP,IT)
G2C(IM,IT)=GTRZ(LAMM,DELTAM,IN,IT)
62(1B,1T)= GTRZ(LAMB:DELTAB;IB'IT)

75 CONTINUE

i
IFCALPHAY.GT.0.0) GO T0 90 '

COMPUTE FUNCTION AFUNC AND STCRE 1IN ARRAY AT FOR ALL T,

£O 80 IT=1,1TSTPS
ATCIPL,ITY=AFUNCILAMP,OELTAP,IP,IT)
ATCIM, IT)=AFUNCCLAMM,DELTAMLINLIT)
AT(IB,IT)=AFUNC(LAMB,DELTAB,IB8,IT)
80 CONTINUE
NOTE: FOR ALPHA1=0.0 AND BETA1=0.0,PERMANENT FAULT CASE,
THERE IS NO NEED TO COMPUTE THE MARKOV MODEL.
60 TO 450 °

90 CONTINUE

COMPUTE FUNCTIONS ATR AND BTR WHICH HAVE BEEN INCORPORATED

INTO ONE SUBROUTINE ABFUNCS ANDC STORE THEIR RATIO IN ARRAY CT
FOR ALL T. (CT IS INFINITY AT TIME O, THEREFORE IT MUST DEFAULT
TO 0.0 AT TIME C AND THE FUNCTION PCOND WHICH USES CT WILL
HANDLE THIS CASE.)

FUNCTION PX REQUIRES FUNCTION ATR ONLY.

D0 100 17=2,1ITSTPS
CALL ABFUNCS(LAMF,DELTAP,IP,IT,ATR,ETR)
ATCIP,LIT)=ATR
CTUIP,IT)=ATR/BIR
CALL ABFUNCSCLAMVMLDELTAM,IM,IT,ATR,BTIR)
AT(IM,IT)=ATR
CTUINLIT)=ATR/BIR
CALL ABFUNCS(LAMB,DELTAB,18,1T,ATR,ETR)
AT(IB,IT)=ATR
CT{IB,IT)=ATR/BTR
100 CONTINUE :

CALL DEFF2B TO GENERATE THE MARKOV PRCEABILITIES USED IN AORAP
CALL DEFF2B
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€ WRITE CONTENTS OF CCMMON/INYAR/ TO TODPFL

— 450 CONTINUE

b IF(DBFLCD.NE.THF) GO TO 550
WRITE(7,499)

- 499 FORMATC(T1H )

— NAME=SHENMLAM

| WRITE(7,500) NﬁHE:((EHLAH(INllT)rlT 111TSTPS);IN 1,3
NWAME=SHEMDEL

] WRITE(7,510) NANMEL,C(EMDEL(IN,IT),1T= 1IITSTPS):IN 1.4)

— NAME=GHEMLAMYT

: WRITE(7,500) NAME, ((EMLAMICINLIT) IT= 1IITSTPS)IIN 1,3)
NAME=OHENMLAMZ
WRITEC(7?,500) NAME, CCEMLAM2CIN,IT),IT=1,1TSTPS)»IN=1,3)

— NAME=THG :

WRITE(?,500) NAME,((G2(IN,IT),IT=1,ITSTPS),1IN=1,3)

NAME=Z2HAT: '

WRITE(7,500) NAME,C(ATCINLIT),IT=1,1TSTPS),IN=1,3)

-~ NAME=2HCT : ,

; NRITE(7,500) NAME,((CT(INLITIAIT=1,1TSTPS),IN=1,3)

500 FORMAT(2X,A10,22(7C1X,E16.103/12%X))
~ 510 FORMAT(2X,A10,66(7C1X,E16.10)/12X))

2 Xz N ul

~— 550 RETURN
! END
SUBROUTINE DEFFZA
COMMON/RATES/ LAVP,LAMM,LAMB.LAMBG,nELTAP,DELTAM,oELTAB,oELTABG,
- 1 _ ALPHA1,BET 21,ALPHA2,BETA2
’ COMMON/INTGRAT/ ITSTPS,STEP,SUM{3) »RSTSUM(3)
DIMENSION P1(9,51),P2(9,51),P3(3,51),P131(9),P132(9),P133(D)
DIMENSION PR123(9,51),PR13(9,5%)
COMPUTE THE NECESSARY MARKOV MODEL PRCEABILITIES:
PR123 = PROZ. SYSTEM STARTING IN STATE 1 AT TIME TAU IS STILL
IN STATE 1,2 OR 3 AT TIME T.
PR13 = BETA2*PROB. SYSTEM™ STARTING IN STATE 1 AT TAU IS STILL
(RGAIN) IN STATE 1 AT TIME T + BETAT#PROB. SYSTEM
STARTING IN STATE 41 IS IN STATE 3 AT TINME T.
#%4% FOR THESE PRCBABILITIES DELTA1=DELTAY COMPONENT
AND DELTAZ=DELTAX COMPONENT, %aan

|
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1

1

USING THE FOLLOWING STATE DIAGRAM:

 STATE 4
- > . <
‘ BETA2 =~ : -~ BETA1
STATE 1<¢======BETA1~~~STATE 2-~<BETA2====~-~ >STATE 3
- > < -
. “=we==ALPHA1 MLPHAZ~==-~ -
_ DELTA1 ' DELTA2
. > <
: STATE S
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COMPUTE P1,F2,P3(1,1TW),ITU=1,1TSTPS

NOTE - 1F DELTAF=DELTAM, P*S(1,2,4,5 EQUAL), P*S(3,6 EQUAL) AND

$(7,8 EQUAL)

CALL ﬁ‘QKbV(DELTAPIDELTAPI1'P11P21F3IP131:P1321P133)
COMPUTE P1,FE,P3(2,1TU),ITU=1,1TSTPS

IFCODELTAFP.NE.DELTAM) GO TO 150,

PO 125 I1TU=1,1TSTPS

P12, 1TUW=P1(1,1TL)

p2e2,1TL)=P2(1,1TU)

CP3(2,1TUY=P3CT,1TU)

125 CONTINUE

P131(2)=P131(1)

P132(2)=pP132(1)

P133(2)=P133( 1)

G0 T0 16C
150 CALL ﬂAQKOV(DELTﬂPIDELTAV:21F1’P21F3IP131IP1321P133)
160 CONTINUE
COMPUTE P1~r2;P3(5r1?U) 1ITU=1,1TSTPS

CALL MARKCV(DELTAP,DELTAB,3,P1,P2,F2,P121,2132,.P133)

COMPUTE P1,P2,PR2 4, ITU),1ITU=1,1TSTPS
IF(DELTAP.NE.DELTAM) 60 TO 200
PO 175 1TU=1,1T1STPS
P11, ITU)=PTI(1,1TW)
P2C4, ITUY=P2C1,1TV)
P304, I1TUI=P3(1,1TY)
175 CONTINUE
P131(4\'P1z1(1)
P132(4)Y=£132(1)
Pi133(43=7133(1)
€0 1O 21C
200 CALL .ARKnV(DELTANIDELTAFIAIP1IPZIF11P131IP1321P133)
210 CONTINUE
COMPUTE PA1,F2,P3(5,1TU),1TU=1,1T5TPS
IF(DELTAF.NE.DELTAM) GO YO 250
DO 225 1TU=1,1ITSTPS
FI1(5,1TW)=F1(1,1TU)
F2(5,1TYI=P2(1,1TU)
P3(S,ITULI=P3(1,1TV)
225 CONTINUE
P131(5)=P131(1)
F132(5)=pP132(1)
F133(S)=P133(1)
60 10 25C
<S50 CALL 'ARKUV(DELTAHIDELTAMIS:P1IF21P31P1311P1321P133)
260 CONTINUE
COMPUTE P1,P2,P3(£,1TU)LITU=1,ITSTPS
IF(MDELTAP.NELDELTAN) GO TO 300
00O 275 ITu=1,17S1PS
FI1(6, 1TWI=F1(3,1TL)
P2(6,1TU)=PL(2,ITL)Y
P3(5,1TUY=P3(3,1TV) : 4
275 CONTINUE '
F131(5)=pP131(3)
P132(6)=pP132(3)
P133(5)Y=F133(3)
€0 10 310
200 C(ALL ‘AQKOV(DELTAM;DELT#BIGIP1pPZrF11P131rP1321P133)
310 CONTINUE
COMPUTE P1,F2,P3(7,1TU),1TU=1,1TSTFS
132,P133)
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.. CALL MARKOV(DELTAB,DELTAP,7,P1,P2,P2,P131,P
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L2150 cace NRKOVB(DELTAP'DELTAN:Z)

COMPUTE P1,F2,P3(8,1TU),ITU=1,1T15TPS '
1F(DELTAF.NE.DELTAM) 60 TO 350
0 325 1TU=1,1TSTPS
FI(B,1TUW)=P1(7,1TL)
P2(8,1TUY=P2(7,1TL)
P3(8,1TUI=P3(7,1TU)
225 CONTINUE
P131(8)=P131(7)
F132(8)=pP132(7)
P133(8)Y=P133(7)
60 TO 360
25C CALL MARKOV(DELTABrDELTAF'81F1pPZ:F3rP1‘1;P132:P133)
COVFUTE Pl1sF2,P3(9,1TU) ,ITU=1,1ITSTPS
360 CaLL MARKOV(DELTAB’DELTABI9IP1IPZIP1IP131IP132’P133)

DEFINE F2 AND F2P ARRAYS PR123 AND PR13
COMPUTE(PR123,PRI13(IXY,1TUY ,IXY=1,9,1TU=1,ITSTPS

DO 400 IXY=1,9

DO 400 ITU=1,ITSTPS

PIITU=P{(IXY, 1TU) :

PITU=P2(IXY, ITY)

PETTU=P3(IXY,ITU)

PRI23CIXY, ITU)=P1ITU+P2TITU+P3ITU

PRISCIXY,ITU) =PIITUXPIST(IXY) + P2ITU*PI32(1XY) + PIITUAPI33CIXY)
400 CONTINUE ,

WRITE(7,521) . .
521 FORMAT(/18X,"T-TAU= 0";10X'"T TAU= STEF"'SX,"T TAU=2*STEP",5X,
1 " . - 'l) -
NAME=S5HPR123
Lo 522 1xv=1,9
522 WRITE(7,525) NAME,IXY,(PRIZ23(IXY,IT),1T=1,1T1STPS)
WRITE(7,499)
499 FORMAT (1H )
NAME=4HPR13
DO 524 IxY=1,9
524 WRITE(7,525) NAME,IXY,(PRIZCIXY,IT),IT=1,ITSTPS)
525 FORMAT(2X,AS,"(",11,")= ",8(7(1X,£16.10)/12X))

RETURN

END '

SUBROUTINE DEFF2B ,

COMMON/RATES/ LAMP,LAMM,LAMB,LAMBG,DELTAP,DELTAM,DELTAB,DELTABS,

1 ALPHAT,BETA1,ALPHAZ,BETAZ
COMMON/EIGCOM/ EIGSD(3;3:3)1EIGNR(5):62HT(9:51);HZHT(9;51)r
1 T GePWT(9,51),H2PNT(9,51)

COMMON/INTGRAT/ ITSTPS,STEP,SUM(3) ,RSTSUM(3)

COMPUTE CAFITAL A,B,C FOR F2 AND F2P ZRRAYS
NOTE: I1F DELTAP=DELYTAM, F2 AND F2P'S(1,2,4,5 EQUAL),» (3,6 EGUAL)
AND (7,8 EQUAL)

CALL MRKOVS(DELTAP,LCELTAP,Y)
IF(DELTAP.NE.DELTAN) GO YO 150
00 125 1TU=1,1TSTPS
G2WT(2,1TU)=G2HT(1., 1TW)
HeWT(2,1TUI=H2WT (1, 1TU)
GePRT (2, ITUY=G2PUT(1,1TU)
He2PHT (2,1TU) =HZ2PRT(1,1TU)
125 CONTINUE
60 TO0 160
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175

200
210

25

250
260

275

300
310

325

35C
360

WRITE GZWT, H2WT,G2FRT, H2PWT TC TOPFL

500

51¢C

CONTINUE

CALL MRKOVB(DELTAP,DELTAB,3)
IF(DELTAP.NE.DELTAM) GO T0 2CO
00 175 1Tu=1,1TSTPS .
G2WT (A, 1TUD =62WT (1, 1TU)

H2WT (4, TTUI=H2WT(1, ITY)

G2PWY (A, ITUI =G2PWT (1,1TV)
H2PWT (4» ITU) =HIPWT (1, ITU)
CONTINUE .

60 T0 210

CALL MRKOVB(DELTAM,DELTAP,4)
CONT INUE

IF(DELTAF.NE.DELTAM) GO TO 250
DO 225 ITU=1,1TSTPS

62T (S5, 1TU)=62WT(1, 1TU)

HeWT (S5, 1TU)=H2WT(1,ITUY

GePWT (S, ITU) =G2FWT L1, ITUY)
H2PWT (S, 1TUY=HZFWT (1, ITW)
CONTINUE

0 TO 240 : ‘
CALL MRXCVB(DELTAM,DELTAM,S)
CONTINUE

IF(DELTAF.NE.DELTAM) GO TO 300
DO 275 1TU=1,1TSTPS
€2wT(6,1TUY=C2WT(3, ITY)

H2WT (6, 1TU) =H2WT (3, 1TU)

62PNT (6, 1TUI =G2FNT(3,1TU)
H2PWT (6, 1TUY =H2FRT(3,1TU)
CONTINUE

60 TO 310

CALL MRKOVB(DELTAM,DELTAB,6)
CONTINUE

CALL MRKCVB(DELTAB,DELTAP,7)
IF(DELTAP.NE.DELTAM) GO TO 350
DO 325 ITU=1,1TSTPS
GENT(B,1TU)=G2WT(T, ITU)
HZ2WT(8,ITU)=H2WT(7,1ITU)

G2PWT (B, 1TU)=G2PHT(7,1TU)
H2PWT (5, 1TUY =H2PWT (7, 1TU)

CONT INUE

60 TO 360

CALL MRKOVE(DELTAB,DELTAM,8)
CALL MRKOVB(DELTAB,DELTAB,9)

N

I8Y=1

IF(DELTAP.EQ.DELTAM) IBY=2
WRITEL(7,540)

NAME=4HSG2WT

PO S00 IXxvy=1,9.,18Y

t

1F(IBY . EQ.2 .AND. IXY.EQ,5) GO 70 5CQ

WRITE(7,550) NAMELIXY,(G2WTCIXYIT),IT=1,1TSTPS),

CONTINUE i

WRITEL(T7,540)
NAME=4HH2WT
PO 510 Ixy=1,5,1BY

IFC(IBY ,EG,.2 (AND. IXY.EQ.5) GO TO 510

WRITE(TAS50) NAVE, LI XY, (HZWTCIXYLIT),IT=1,1TSTPS)

CONTINVE
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WRITE(7,540)

NAME=SHG2PWT

DO 520 IXY=1,5,1BY _ ) .

1F(1BY.EQ.2 .AND. IXY.EQ.5) 60 TO 520
WRITE(7,550) NAME;IXY'(GZPhT(IXY,IT)'IT 1,17STPS)

52U CONTINUE

WRITE(7,540) - _ .

NAME=SHH2PUT '

DO 530 IxY=1,9,1RY .

IF(IBY.EQ.2 .AND. IXY.EQ.5) GO TO 530

WRITE(7,550) NAME,IXY,(H2FWTC(LXY,173,1T=1,1TSTFS)
530 CONTINUE
540 FORMAT(1H )
550 FORMATC(2X,AS,"(",11,")= ",8(7CIX,E1€.10)/12X))

RETURN

END

SUBROUTINE MARXOV(DELTAT,DELTA2,IXY,P1,P2,P3,

1 P131,Pi32,P133)
THIS SUBROUTINE CALLS EIGEN WHICH COMPUTES THE EIGENVALUES AND
EIGENVECTORS AND CONSTANTS NECESSARY 10 COFPUTE STATE PROEABILITIES
10,2 AND 3.

COMPUTE P1,P2,P3 FOR T-TAU = 0..ITSTPS

1

1

DIMENSION P1(9,51),P2(5, S1)IP3(9’S1)IP131(9))?132(9)IP153(9)

COHMON/RATES/ LAPP'LAMM:LAVB1LAVBG;DELTAP’DELTAM,DELTAB:DELTABGJ
ALPHA1,BETAYT,ALPHA2,BETAZ

COMMON/INTGRATY/ ITSTPS:STEPISUV(3)'RSTSUM(S)

COMMON/EIGCON/ EIGSD(3I3I3)lEIGWR(3))GZW7(9151)1”2“7(9t51)l
G2PNT(9,59)  H2PRT(9,51)

CO"MON/DEBUGC/ DBfLCDrCDYDB(51)ICBXYDB(51)

CALL EIGEN(DELTA1IDELTA2)

SET INITIAL XKNOWN CONDITIONS .

1
1
1

150

P1(IXY,1)=1.0 : B
P2(IxXxY,1)=0.0 :
P3(IXY,1)=0.0

T=STEP

DO 150 ITAU=2,ITSTPS
EIGL1T=0.0 :
X=EIGWR(1)2T .
IF(X.GE.~675.84) EIGLITY= EXP(X)
EI6L2T=0.0

X=EIGWR (2)*T

IF(X.€E.~675.84) EIGLZT EXP(X)
EIGL3T=0.0

X=EIGWR(3)*T

IF(X.GE.=675.84) EIGL3T=EXP(X)

PICIXY,ITAU)=EICSD(1,1,1)4EIGLIT + EIGSD(1,2,1)%EXIGL2T +
EIGSD(1,3,1)*EIGL3T '

P2CIXY,ITAUI=EIGSD(2,1,1)*ETGLTIT + EIGSD(2,2,1)*EIGL2T +
EIGSD(2,3,1)*EIGL3Y

P3CIXY,ITAUISETIESD(3,1,1)2FIGLAT + EIGSD(3,2,1)*EIGL2T ¢+
EIGSD(3,2,1)4EIGL3Y

T=T+STEP
CONTINUE
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COMPUTE NON-TIME DEPENDENT TERMS OF FR13 FROBABILITY, .
COMPUTE COMMON TERMS (1-E**(EIGENVALUEASTEP))/EIGENVALUE
FOR EACH EIGENVALUE, THESE EIGENVALUES SHOULD BE NEGATIVE.

USING EIGENVALUE 1 .
EVI=EIGWR(1) -
EI6L1ST=0.0
X=EVI*STEP
IF(X.GE .=675.84) EIGLIST=EXP(X) -
EL1COMP=1.0-EI6LIST
EVIINT=ELICOMP/ABS (EVT)

USING EIGENVALUE 2
EV2=EIGWR(2)

E16L287=0.0

X=EV2*STEP

IF(X,CE.=675.84) EIGL2ST=EXP(X)
EL2COMP=1,0-E1GL2ST

- EV2INT=EL2COMP/ABS(EV2)

USING EIGENVALUE 3

EVI=EIGWR(3)

E16L35T=0.0

X=EV3*STEP

IF(X.GE.-675.84) EIGL3ST EXP(X)
EL3COMP=1,0-E16L3ST
EVIINT=EL3COMP/ABS(EV3)

COMPUTE PC(IST/KST), INTEGRATED OVER 1 STEP SIZE, WHERE KST IS THE
STARTING STATE AND IST IS THE CURRENT STATE FOR THE FOLLOWING
COMBINATIONS OF (IST/KST): €1/1),(3/1)2 (1/2),€372): (1/3),(3/3)
AND MULTIPLY BY APPROPRIATE BETA VALUE.

P131(IXY)=BETA2 * (EIGSDC1,1,1)*EVIINT + EIGSD(1,2,1) *EV2INT +

1 EIGSD(1,3,1)%EVIINT)
2 +BETAT * (EIGSD{(3,1,1)*EVIINT + EIGSD(3,2,1)2EV2INT +
3 o EIGSD(3,3,1)+EV3INT)

P132CIXY)=BETAZ * (EIGSD(1,1,2)*EVVIINT + EIGSD(1,2,2)*EV2INT +
1 EIGSD(1,3,2)+EVIINT)
2 O #BETAT % (EIGSD(3,1,2)*EVIINT + EIGSD(3,2,2)%#EV2INT +
3 EIGSD(3,3,2)*EVIINT) ‘

PI33CIXY)I=BETA2 * (EIGSDC(1,1,3)*EVIINT 4 EIGSD(1,2,3)*EV2INT +

1 ’ EIGSD(1,3,3)2EV3INT) L o
2 +BETAT & (EIGSD(3,1,3)+EVTINT + EIGSD(3,2,3)*EV2INT +
3 C ~EIGSD(3,3,3)*EVIINT)

WRITE P ARRAYS TO TDPFL
IF(DBFLCD.NEL.IHF) GO TO 250
WRITE(?,190)
120 FORMAT(1H )
0 200 N1=1,3
HRITE(7I195)N1’IXYJEIGSD(V111t1)lElGHR(1)'EIGSD(N11291)IEIGHR(2)'
1 EIGSD(N1,3,1),EIGWR(3)
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195 FORMAT(Z2X,"P 11, (", 11,")=",E16.1C,"Ex2(",£16.10,"*T) + ",E16.10,MARKOV

1 CEAR("LE16.10,"4T) 4 "LE16.10,"EAR(",E16.10,"xT)")
200 CONTINUE
250 CONTINUE : -
RETURN
END

’
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SUBROUTINE MRKOVB(DELTA1,DELTAZ,1IXY)

COMMON/ RATES/ LANP:LAMH:LAHB:LAMBG:DELT’P:DELTAHIDELYAB;DELTABG:

1 ALPHAT,BET A1 ,ALPHAR2,BETA2
COMMON/EIGANL/ EV1,EV2,EV3,EL1COMP,EL2COMP,EL3COMP
COMMQN/EIGCOM/ EIGSD(3,3,3),EIGWR(3),G2WT(9,51),H2WT(9,51),
1 G2PWT(9,51) JH2PWT(9,51)
COMMON/INTGRAT/ ITSTPS,STEP,SUM(3) ,RSTSUM(3)

DIMENSION CF2(9,51) ,CF2ZINT(9,51)

COMPUTE EIGENVALUES AHD EIGENVECTORS FOR THIS DELTA1,DELTA2
COMEBINATION
CALL EIGEN(DELTA1,DELTAZ)

INITIALIZE COMMON/EIGANL/ FOR LATER USE HITH YHESE PARTICULAR
EIGENVECTORS . AND EIGENVALUES

USING EIGENVALUE 1
EVI=EIGWR(1)
£EIGL157=0.0
‘X=EV1xSTEP
IF(X.GE.~675.84) EIGLIST= EXP(X)
ELICOMP=1.0-EIGLIST
USING EIGENVALUE 2
EVZ=EIGWR(2)
EIGL2ST=0.0"
XSEV24STEP
IF(X.GE.=675.84) EIGL2ST=EXP(X)
EL2COMP=1,.0~E1GL2ST
USING EIGENVALUE 3
EV3=EIGWR(3)
EI1GL3ST=0.0
X=EV3I*STEP
IF(X.GE.=675.84) EIGL3IST=EXP(X)
ELECOMP 1.0~ EIGLSST

A11-EIGSD(1}111)
B11=E1580(1,2,1)
CI1=e165D(1,3,1)

AR1=EIGSD(2,1,1)
BZ1=ELIGSD(2+2.1)
C21=E16S50¢2,3,1)

AB1=EIGSD(3,1.,1)
831=€16S0¢(3,2,1)
C31=€16S5D€3,3,1)

FOR AXY COMPUTATIONS

N CA=A11+A21+4A31
(B=B11+821+831
(C=C11+C21+(31

~FOR APXY COMPUTATICNS

CAP=BETAT*#A11 + BETAZ+A31
(EP=BETA1+4811 + BETAZ2#*831
CCP=BETAT#C11 + EETAZ22(C31

COMPUTE THE C¥2 AND CF2INT #NALYTIfAL,ﬁRRnYS REQUIRED TO COMPUTE
THE G2WT AND H2WT WEIGHT FUNCTIONS FOR AXY AND APXY ARRAYS IN
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CALL CF2ANLCCR,CB,CC,CF2,CF2INT,IXY)
CALL G2HR2WTC(CF2,CF2INT,IXY,G2WT,H2WT)

CALL CF2ANL(CAP,CBP,CCP,CF2,CF2INT,IXY)
CALL G2H2WT(CF2,CFRINT,IXY,G2ZPWT,H2PWT)-

RETURN

EnD

SUBROUTINE CFZANL(A'B'C:CFZ'CFZINT'IXY)
CCMMON/EIGANL/ EVI,EV2,EV3,ELT1COMP,EL2CCHMP,ELICOMP
COYMON/]NIGRAT/ ITSTPS,STEPSSUM(3) ,RSTSUNM(3)
DIMENSION CF2(9,51),CF2INT(9,51)

THIS SUBROUTINE COVMPUTES THE CAPITAL F2 AND F2P ARRAYS AND THE
ANALYTICAL INTEGRATION OF CF2 AND CF2P FOR USE IN COMPUTINE THE
WEIGHT ARRAYS G2WT AND HZ2WT FOR BOTH AXY AND APXY ARRAY COMPUTA-
TICAS LATER IN SUBROUTINE ACRAP.

1=0.0 .

D0 106 ITAU= 1:17STPS
E16L1T=0.0

X=EVIAT

IF(X.6E.=675.84) EIGLIT=EXP(X)
EI6L27¥=0.0

X=EV2*T

IF(X.GE.-675.84) EIGL2T= EXP(X)
E16L3T7=0.0

XZEV3&T

1F{X. GE.-675 84) EIGLIT=EXP(X)

CF2CIXY,ITAU)=-A*CEIGLTIT/ABS(EV1))

1 ~EA(EIGL2T/ZABSC(EV2))
2 " ~Cx{EIGL3T/ABS(EV3))
CF2INTCIXYA1TAU)=-A*((EIGLITHELICOMF)/ (EVIXEVI*STEP))
1 fB*((EIGLZT*ELZCOFF)/(EVZ*EVZ’*STEP))
2 ~C*x((EIGLITAELICOMF)/ (EVIAEVIASTEP))
T=T+STEP
100 CONTINUE
RETURN
END

SUBROUTINE GZHZNT(CFZ'CFZINT'IXYcGZH;HZH)
. CCRMON/INTGRAT/ ITSTPS,STEP,SUM(3) ,RSTSUM(3)
_DIHENSION G2W(9,51) H2W(9,51),CF2(9,51),CF2INT(9,51)

THIS SUBROUTINE COMPUTES ARRAYS G2WT,K2WT,C2PWT,HZ2PWT FOR LATER
COMPUTATION OF AXY AND APXY ARRAYS IN SUBROUTINE AORAP,

THESE ARRAYS ARE O FOR THE FIRST STEP ALTHOUGH THE QO IS NEVER
USED BECAUSE G2 AND H2 FUNCTIONS ARE INDEXED USING T1+1.

ITSTHI=T1iSTPS=1

DO 100 ITAU=1,ITSTM1

ITAUPT=1TAUH

624 (IXY,ITAUPII=CF2INTCIXY,ITAUI=CFZCIXY, ITAUD -

H2w (IXY ,ITAUP1)=CF2INTCIXY,ITAUI=CF2CIXY,ITAUP 1)
100 CONTINUE

i

RETURN

END :

SUBROUTINE SUMMAT(II,JJ KK,KURSET,IT)

" MRKOVE
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SUMMAT
COMMON/CONFIG/ NPsNM NBINPF,NMFsNBF,NSET(14),0LTC112,51) SUMMAT
(CHMIN/RATES/ LAMP,LAMM,LAMB,LAMBG,DELTAP,DELTAM,DELTAB,DELTABG, SUMMATY
1 ALPHAT,BETAT,ALPHA2,EETAZ SUMMATY
CO‘“QV/INVAR/ EPLAM(3'S1),EMDEL(4:51),EMLAM1(3:51),EMLAM2(3p51)’ SUMMAT
1 i G2(3,51),AT(3,51),CT(2,51) SUMMAT
COWMOIN/INTGRAT/ 1TSTPS,STEP,SUM(3) ,RSTSUM(3) SUMMAT
COMMON/EIGCOM/ EIGSD(3,3,3),EIGWR(3)»G2WT(9,51),H2WT(9,51), SUMMAT
1 G2PWT(9,51) /H2PUWT (9,51) SUMMAT
COMMON/DEBUGC/ DBFLCD,COYDB(S51),CBXYDB(51) SUMMAT
: . SUMMAT
THE D AND B FUNCTIONS ARE NOT TIME DEPENDENT -~ THEY NEED ONLY SUMMATY -
BE CC¥PUTED ONCE PER VECTOR CHANGE - NCT EVERY TIME "“IT" CHANGES. SUMMAT
THE "SEFARATE FUNCTIONS ARE DIMENSIONED VO 448 BECAUSE 448 UNIQUE SUMMAT
STATE VELTORS EXIST FOR -THE CURRENT MAXIMUM CASE: 15 9 S 70 2 2 2. SUMMAT
BECAUSE THERE ARE NC FNCTION DEFINITICAS AT THIS TIME FOR BMP AND SUMMAT
BEPM THEY ARE DUMMY PLACE HOLDERS ONLY. SUMMAT
. : . . SUMMAT.
CCMMON/DBFUNCS/ OPA(443),DMA(448) ,DEACL48),BPPA(ALLEB)Y, BMPA, SUMHMAT
1 89PA(448) ,BPMALEMMA(L48),BBMA(L48) ,BPRA(LA8),BMBA(LLR), SUMMAT
2 B334(448), INDB,DP,DM,DB,BPP,BMP.,LBBP.,BPMN,BMM,BBM,BPB,BMB,BBB» SUMMAT
3 FIPD(14):FIM1MD(14),FJMO(8):FJM1VO(8),FKNO(A),FKM1N0(4); SUMMAT
4 FXNT (L), FKMINT (L) SUMMAT
CIAENSION AINTGRD(9,51,3),APINTG(9,51,1) SUMMAT
DIMENSION 8(9),88(9),CBXY(9;3),AXY(9),APXY(9)rAXYS(3),BPRIME(9) SUMMAT
DIMENSION CBXYP(S) SUMMAT
THE FCLLCHXNG DIMENSIONS ARE DEPENCENT UPON I VARYING FROM O TO NP-2 SUMMAT
J FRO% 3 TO NM=2 AND K FROM- 0 TO NB=2, WHERE THE CURRENT MAXIMUMS SUMMATY
FOR NP.NA,NB ARE 15109'05 SUMMAT
CIMENSION PXPIC14),PXPINTICIL) ,PXPIMZ2(14), SUMMAT
1 PXMJI(8), P XMIMT1(8),PYMIM2(8) ., SUMMAT
2 © PXBK(4),PXBXKM1(4),PXBKM2 (4) SUMMAT
SUNRMAT
EQUIVALENCE(BPP,B(1)) SUMMAT
REAL LAMP,LAMM,LAMB,LAMBG SUMMAT
TOTAL NUMHER OF UNIQUE STATES SUMMAT
DATA ITOTUS/468/ SUMMAT
SUMMAT
SUMMAT
. Ip=1 SUMMAT
IM=2 SUMMAT -
18=3 SUMMAT
I=11-1 SUMMAT
J=33-1 SUMMAT
=KK-1 SUMMAT
Imi=1-1 CSUMMAT
JMi=g -1 SUMMAT
KMi=K~-1 SUMMAT.
ime=1-2 SUMMAT
JN2=3=2 . SUMMAT:
C KM2=X=2 - e i -

1_77
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1FCIT.GELL) GO TO 15
COMPUTE SUM(IS) FOR IS=1T=1,2 AND 3
1S=17 .
60 TO 21 )
FOR NON-REDUNDANT COMPUTATION PURPOSES:

SHIFT SUM(2) INTO SUM(1T), SHIFT SUM(3) INTO SUM(2),

COMPUTE SUM(3) FOR IT GREATER THAN 3.
DO THE SAME MANIPULATION TO RSTSUM.
15 00 20 1S=2,3
SUM(IS=-1)=5uM(1S)
RSTSUM(IS-1)=RSTSUM(IS)
20 CONTINUE
18=3
21 CONTINUE

NPMIP1=NP-14+1
NAMIPI=NM=-J 41
NBMK=NB~K

MEBIKPT=NBMK +1

COMPUTE SLAMI,SLAMJ,SLAMK

SLAMI=NPMIPT2LANP
SLAMJ=NMRJIPI#LAVM
SLAMK=NBMKP12LANB

COMPUTE CBARJL

INDB=1

cop=0.0

comM=0.0

(08=0,0

exp=0,.0

CsxM=0.0

(8x6=0.0

0o 22 JL=1,3

€0 22 1v=1,9

(BXY(IY,JL)=0.0
22 CONTINUE :

0o 23 1Y=1,9
23 CBeXYPLiIYY)=0.0

Axysum=0.0

AXYS{IP)=0.0

AXYSCIMY=0.0

AXY5(I18)=0.0

APXYSUM=C,.0

COMPUTE FUNCTIONS THAT ARE NOT TIME DEFENDENTY

IFCIT.GT.1) GO TO0 35 :
WRITE CURRENT VECTOR TO FUNCFL
IF(OBFLCC.EQ,THF) WRITEC(E,49G5) 1,J.K

499 FCRMATC(/™ D AND B FUNCTICNS FOR VECTOR (“,12,
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t - e SUMMAT
€ covpurs FUNCTIONS NC,N1,MO AND STORE IN F ARRAYS FOR LATER SUMMAT
—C USE IN COMPUTING TFE D AND B FUNCTIONS SUMMAT
N SUMMAT
DO 24 MUP1I=1,11 SUMMAT
MU=MUP1=1 SUMMAT
o FINO(MUPT) = FUNCVO(NP’I;MU) SUMMAY
FIMIMO(MUP1)=FUNCFO (NP, IM1,MU) SUMMAT
24 CONTINUE SUMMAT
' SUMMAT
— DO 26 MUPP1=1,4J . ' SUNMAT
MUP=MUPP1-1 , SUMMAT
FIMO(HUPF1) =FUNCMOCNM, I, MUP) SUMMAT
FIMIMOCHLPPY) = FUNCMO(NM’JM1;MUP) SUMMAT
— 26 CONTINUE. SUMMAT
P SUMMAT
£to 28 NUP1 1-KK SUMMAT
NU=NUP1 -1 SuUMMAT
— CALL FN0N1(Nr,K,uu,rNc,rN1) SUMMAT -
i FKNOCNUP1)=FND SUMMAT
: FXNT(NUPT) =FN1 SUMMAT
CALL FNONT(NB,KMI,NU,FND,FNT) SUMMAT
— FKMENG CNUPT) = FNC SUMMAT
i FKMINT{NUP1)=FN1 SUMMAT
28 CONTINUE SUMMATY
C SUMMAT
—C COMPUTE D AND B FUNCTIONS AND STORE IN D AND B ARRAYS SUMMAT
C FOR LATER USE WITH ALL TIME STEPS. SUMMAT
£0 30 NUPI=1,KK SUMMAT
NUSNUP1-1 SUMMAT
— DO 30 MUFP1=1,48J SUMMAT
MupP=MyPP1-1 - - SUMMAT
0O 30 mMUP1=1,I1 . SUMMAT
MU=MUPT~1 ' SUMMATY
—¢ ‘ SUMMAT
"CALL SDYBXY(MU,MUP,NU,1,4,K) SUMMAT
c - _ SUMMAT
¢ WRITE CONTENTS OF CCMMON/DBFUNCS/ TO FUNCFL SUMMAT
— IF(DBFLCD.EQ.THF) WRITE(8,S5C0) MU,MUP,NU,DP,DM,DB, (BCIF),I1F=1,9) SUMMAT
560 FORMAT(2X»3¢12,1X),2C6C1X,E16.100711X)) SUMMAT
C ‘ - SUMMAT
INDB=INDB41 SUMMAT
— IFCINDB,LE.ITOTUS) GO TO 30 SUMMAT
‘ PRINT*," ERROR - D AND B FUNCTIONS ARRAY OVERFLOW = *, SUMMAT
1 “MAX NUMBER OF UNIQUE SYATES INCREASE.®™ ' SUMMAT
sTOP : SUMMAT
— 30 CONTINUE SUMMATY
N SUMMAT
35 CONTINUE SUMMAT
¢ SUMMAT
~C COMPUTE THE PX FUNCTION VALUES THAT ARE REGUIRED FOR SUMMAT
€ ThuIS (I:J:K) VECTOR AND TIME “IT™. SUMMAT
: SUMMAT
O 40 MUP1=1,1I SUMMAT
— MU=MUP1-1 SUMMAT
PXPIMZ(PUP1)=PX(FU:1H2'1olT) SUMMAT
PXPIMT(MLP1) =PX(MU,IMT,1,IT) SUMMAT
PXPL(MUP1)= Px(nu.1,1,xr) . : SUMMAT
T 4L conrlvq; . o ) S SUMMAT
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DO 44 MUFP1=1,J4

© MUP=MUPP1~1

44

PXMIM2C(NLPP1)=FX(MUP,JIM2,2,1T)
PXMIMT(MUPPT) =PX(MUF,IM1,2,1T)
PXMJ (HUPP1)=PX(MUP,J,2,1T7)
CONTINUE

DO 48 NUP1=1,KK

NuU=NUP1-1
FXBKM2IRUP1)=FX(MNI,KM2,3,1T)
PXBKMT(NUPT)=PX(NU,KM1,3,1IT)
PXEK (NUP1) =PX (NU,K,3,IT)

48 CONTINUE

BEGIN MAIN LOOPS TO SUM UP D AND B FUNCTIONS.

INDB=0
DO 100 NUP1=1,KK
NU=NUP1-1

DO 100 MUPP1=1,0J
MUP=MUPP1~-1

DO 100 MUP1=1,11
MU=MUP1~1
INDB=INDB+1

PUT D AND 8B FUNCTICNS 1IN WORKING VARIBELES

PUT 'PX FUNCTION VALUES FOR HUP1'MUPPi FND NUP1 IN WORKING

DP=DPACINDB)
CM=DMA (INDB)
DB=DBA(INDB)
BPF=8PPA(INDE)
EMP=BMPA
BEP=BBPA(INDB)
BPM=BPMA
BMM=BMMA(CINDB)
BEM=BBMA(INDB)
6EPB=EPBA(INDSB)
BMB=8MBA (INDB)
8BB=BBBA(INDB)

VARIABLES.

PEK=PXBX (NUP1) i

PPIM2=PXPIMZ (RUP1)
PMIMZ2=PXFIM2 (MUPP1)
FBKM2 =P XEKM2(NUP1)
PPIM1=PXFIMTI(MUPT)
PMIMTI=PXMIMT (MUPPT)
PBKM1=PXEKM1 (NUP1)
FPI=PXPI1 (MUPT)
PAJ=PXMI(MUPPT)

\
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75 _CONTINUE

COMPUTE ALL NECESSARY NON-PRIME,PRIME AND DOUBLE PRIME

COMBINATIONS OF THE PX FUNCTION COMPONENTS FOR USE IN COMPUTING

THE BPRIME AND AINTGRD ARRAYS.

NON-PRIME CCMSINATIONS
PXIP=PPIMY*PE J2PEK
PXJP=PP I+PXJM12PBK
PXKP=PPI#P¥J* PEKNT

PRIME COMBINATICNS
PXIJP=PPI¥1+FPRI¥1%PBK
PXIKP=PPIMI*PMI*PBK M1
PXJKP=PPI#PMJIMI12PBKM1

DOUBLE~PRIME COMBINATIONS
PXIGF=PPIM2*FRJLPBK '
PXJDP=PPI*PMJM2%PBK
PXKDP=PP I4PH I *FEKM2

MULTIPLY THE D AND B FUNCTICNS BY THE CORRESPONDING PX FUNCTION

COMBINATION.
DP=DP*PX 1P
DM=DMaPXJP
DB=DB*P XKP

INDX =1
PO SO 1v=1,3
BPRIME(INDX)=E(INDX)*PXIP
INDX=INODX+1
50 CONTINUE
PO 55 1Y=1,3
EPRIMECINDX)=B (INDX)*PXJF
INDX=INDX+1
55 CONTINUE
DO 60 1Y=1,3 .
BPRIMECINDX)I=B(INDX)*PXKP
INDX=INDX+1 :
60 CONTINUE

MULTIPLY THE 8 FUNCTIONS BY THE CORRESFONDING
GTRZ FUNCTION STOREL IN ARRAY G2(IY,IT)
IF ALPHA1 _EQ. 0.0, 6TR2 FUNCTION .EQ. 1.0, THEREFORE THERE
1S NO NEED 70O PULTIPLY BY 1T.
IFCALPHAT,6T,.0.0) 60 TO 68

INITIALIZE SB ARRAY TO THE CONTENTS OF B ARRAY IF APLHA1=0.0

DO 65 I1xXY=1,9 ©
65 SBCIXY)=BPRIME(IXY)
GO TO 75
68 CONTINUE
INDX=1
po 70 10UM=1,3
00 70 Ix=1.3
SBUINDX)=BFRIMECINDX)*G2(IX,1IT)
INDX=INDX+1
70 CONTINUE
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¢
C COMPUTE THE CAPITAL D AND B FUNCTICNS _AND THE SUM OF THE
C & FUNCTIONS OVER Y.

COP=CDOP+DP

(DM=CDM+DN

(be=CbB+DB

€ SBCIY) IS THE SUM CF THE_BXY'S % THE €TR2 FUNCTION

00 80 1Y=1,3
CBXYP(IY)= CBXYP(IY)+BPRINE(IY)
(BXP=CBXP+SB(1Y)

&G CONTINUE
O 82 1Y=4,6 *
BxyprP(1iv)= CBXYP(IY)+BPRIHE(IY)
(BxmM=(BXN+SB (1Y)

82 CONTINUE

T CO 85 1v=7,9

CEXYPCIY)=CBXYP(IY)+BPRIKE(IY)
(BXB=CBXE+SB(IY)

85 CONTINUE

c
C COMPUTE THE SUM OF THE BXY'S MULTIPLIED BY THE APPROPRIATE
C PRIME OR DOUBLE-PRIME PX FUNCTION COMBINATIONS. :
C PX FUNCTION COMBINATIONS FOR JL=1=1p

PX1=PXIDP

FX2=PXEJP

PX3=PXIKP

DO 96 JL=1,3
60 92 IXYv=1,3
CeXY(IXY,JL)= CEXY(IXYIJL)*(B(IXY)*FX1)
CBXYCIXY+3,JL)=CEXYCIXNY+3,JL)+(BCIXY+3)4PX2)
CBXY(IXY+6,JL)= CBXY(IXY’éIJL)*(B(IXY#6)*PX3)
G2 CONTINUE
IF(IL.EQ.2) 60 TO 94
C PX FUNCTION COMBINATIONS FOR JL=2=1IM
PXi=PX1JP
FX2=PAJDP
PX3=PXJKP
GO TO 96
€ PX FUNCTION COMBINATIONS FOR JL=3=1B
94 PX1=PXIKP
PX2=PXJKP
FX3=PXKDP
96 CONTINVE ,
C . '
100 CONTINUE
¢ ;

€ OF THE GENERAL FORM OF CAREZ.
CBARI=CDP+(BYXP
C(BARJ=COM+CBXN
CBARK=CDR+(BXB
C-CREATE CAPITAL DY AND BXY ARRAYS IF DBFLCD c
IF(DBFLCD.NELTHC) GO TO 200
COYDB(IT)=COP+(CLM+(DB
C(BXYDB(IT)=CBXF+(BXM+(BXB
200 CONTINUE
C
C FOR PCBARJL USE FUNCTICN CPSTAR
PSTIMZ2=CPSTAR(IM2,NP,1,1T)
PSTIMZ2=CPSTAR(INZ,NR,2,1IT1)
PSTKM2=CPSTAR(KMZ2,NB,3,1T)
PSTIM1=CPSTARCIMI,NP,1,1IT)
PSTIMTI=CPSTAR(IMILNN,2,IT)
PSTKMI=CPSTAR(XMI,NE,3,IT)
FSTI=CPSTAR(CI NF,1,1T)
PSTI=CPSTARC(JI,NiM,2,1IT)
. FSTK=CPSTAR(K,NB,3,1T)

182 .

€ COMPUTE CBARJL MACE UP OF CEARI.CBARJ AND CBARK FOR FORM1

SUMMATY
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUNMMATY
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMNAT
SUMNAT
SUMMAT
SUMMAT-
SUMMAT
SUMMAT
SUMNMAT
SUMNMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT

_SUMMAT

SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT

. SUMMAT

SUMMAT
SUMMAY
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT

. SUMMAT

SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUHMMAT
SUMMAT
SUMMAT
SUMNMATY
SUMMAT
SUMMAT
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COMPUTE ALL NESESSARY MON-PRIME,PRIME AND DOUBLE PRIME
COMBINATIONS OF THE CAPITAL P» FUNCTION - C(PSTAR FOR USE IN

COPPUTING THE AINTGRD AND APINTG ARRAYS,
NCN-FRIME CCMBINATICNS
FST3IP=PSTIMI*PSTI*PSTK
PSTIJP=PSTI+PSTIM1+PSTK
PSTIKP=PSTI*PSTJ*P S TKM1
PRIME COMBINATIONS
PST3TJP=PSTIMIXESTIMIAPSTK
FSTIIKP=PSTIMI*#FSTI*PSTKMT .
FST3JKP=FPSTIAPSTIMI*PSTKMT
DOUELE=-PRIME COMEINATIONS
FSTI1DOP=PSTIMZ24PSTJAPSTK
PST3JOP=FSTI*PSTIM2 2PSTK '
FSY3KDP=PSTI*PSTJ2PSTKM2 , !
FOR PERMANENT FAULT CASE, 1.E.
AXY AND APXY =0.0
1F(ALPHAT.EQ.0.0) GO YO 450

COMPUTE AINTGRD TO BE USED IN THE TALCULATIONS OF AXY.

COMPUTE AINTGRD(IXY,IT-JL),

MUST BE PERFORMED FROM O TO T EARCH TINME.
RETAIN ALL “IT" COMFUTATIONS FER VECTOR.

GZPCOMP=1.0~G2(IP,1IT) -
GZ2MCONP=1.0-G2(IM,1T)
G2ECOMP=1.0-G2(IB,1IT)

‘CPSTAR AND LY COMBINATIONS FOR JL=1=1FP

FST1=pPST3IODP

FST2=PST31JP

PST3=PSTIIKP )

ILY=1M2 : -

JLY=JN1 ’

KLY=KN1

L0 29C JL=1,3.

DO 275 1XY=1,3 )

AINTEROCIXNYAITAIL)= PST1*CBXY(IXY'JL)*LANP*GZPCOHP

WHEN ALPHA1=0.0 AND BETA1=0.0,

AISTuRD(XXY#3'IT:JL) =PSTR24CBNY(IXY+3,JL)ALAMMRGZMCONP

AINTGROCIXY+6, 1T, L) =PSTIACBXYCIXY+E,JLI*LAMBRC2BCOMP

275 (CONTINUE
C COMPUTE AXY FOR JL=1

€  SuUM AXY OVER X AND Y FOR JL
00 280 IXAY=1,9

28C CONTINUE
b 1F(JL.EQ.2) GO TC 285

FST1=PST314P
PST2=PST3JDP
FST3=PST3JKP
ILY=INY
JLY=JIM2
KLY=xN1

Go TO 290

AXYSQIL) = AXYS(JL)*AXY(IXAY)

C CPSTAR AND LY COMBINATIONS FOR JL=2=1V¥

C CPSTAR AND LY COMBINATIONS FOR JL=3=1B

285 PSTI=pST3IKP
PST2=PSTIJIKP
FSTI=PSTIXKOP
ILY=IN1

— JLY=JMY

; KLY=KM?

o 290 _CONTINUE .

183 |

CALL AORAP(ILYIJLY:KLY;IT:JLrGZHT:H?HT;AINTGRD;AXY)

SUMMAT
SUMMAT
SUMMAT
SUMMATY
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMNAT
SUMMAT
SUMMAT

 SUMMAT

SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAY

. BECAUSE AXY AND APXY HAVE INTEGRANDS WITSUMMAT
FUNCTIONS THAT ARE DEPENDENT UPON TAU AND T-TAU, THE INTEGRATION
THEREFORE AINTGRD MUST

SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT

SUMMAT

SUMMAT
SUMMAT

SUMMAT
SUMMAT .

SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMATY
SUMMAT
SUMMAT

SUMMAT ~

SUMMATY
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAY
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730

300

350

SuM

400

450

710

720

SUMMAT

COMPUTE AXYSUM : SUMMAT
AXYSCIP)=AXYS(IF)*SLAMI o L L. SUMMAT.
AXYSCIMI=AXYS(IMIXSLAMS - SUMMAT
AXYS (IB)=AXYS(13)*SLAMK SUMMAT

00 300 JL=1,3 SUMMAT
AXYSUM=AXYSUM$AXYS (JL) SUMMAT

_ _ SUMMAT

COMPUTE APINTG TO BE USED IN THE CALCULATICN OF APXY, SUMMAT
COMPUTE APINTG(IXY,IT,1) SUMMAT
£o 350 IXY=1,3 SUMMAT
APINTG(IXY,IT,1)=PSTIIP*CBXYP(IXY) *LAMPAG2PCOMP SUMMAT
APINTG(IXY+3,1T,1)=PST3JP2CBXYP(IXY+3)XLAMMAGZMCONP SUMMAT
APINTGCIXY+6,1T,1)=PSTIKPXCBXYP(IXY+6) XLAMBAG2BCONP SUMMAT
SUMMAT

COMPUTE APXY SUMMAT
JL=1 SUMMAT
CaLL AORAP(IM1,JH1,Kn1,1T.JL,eZPHT,HZPHT,APINTG.APXY) SUMMAT
APXY OVER X AND Y SUMMAT

t0 400 1xY=1,9 SUMMAT
APXYSUM=APXYSUM + APXY(IXY) SUMMAT
CONTINUE SUMMAT

. SUMMAT

COMPUTE PCBARJL WHICH IS MADE UP OF PCEARI,PCBARJ,PCBARK SUMMAT
SUMMAT

CONTINUE SUMMAT
PCEARI=CBARI*FSTIIP*SLAMI SUMMAY
PCBARJ=CBARJ*PSTIJP*SLANMJ SUMMAT
PCBARK=CBARK*PSTIKP *#SLAMK SUMMAT

: SUMMAT
SUM(IS)=PCBARI+FCBARJ+PCBARK SUMMAT
SUMMAT

- : . SUMMAT

FINISH SUMMATION COMPUTATION BY ADDINE QLT TERMS MULTIPLIED BY SUMMAT
APPROPRIATE SLAM AND STORING IN ARRAY RSTSUM(IS) SUMMAT
SUMMAT

RETRIEVE QLT TERMS USING MAPDIM SUBROUTINE SUMMAT
RSTSUM(1S)=0.0 SUMMAT
1IM1=11-1 SUMMAT
IF(IIMT,.LE.O) GO ro 710 SUMMAT
CALL MAPDIMC(IIMI,JJ,KK,KURSET,INDX) SUMMAT
RSTSUMCIS)=QLT(INDX,IT)*SLAMI SUMMAT
JiM1=4J -1 SUMMAT
IF(JIMT . LE.O) €0 TO 720 SUMMAT
CALL MAPDIM(II,JIM1,KK,KURSET,INDX) SUMMAT
RSTSUM(IS)=RSTSUM(IS)+(QLT (INDX,IT)*SLAMJ) SUMMAT
KKM1=KK=-1 SUMMAT
IF(KXM1.LE.D) GO TO 230 SUMMAT
CALL MAPDIM(II,JJ,KKM1,KURSET,INDX) SUMMAT
RSTSUM(IS)=RSTSUMCIS)+(QLTC(INDX,1T)4SLANK) SUMMAT
CONTINUE ) SUMMAT

184
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WRITE SUM G+PCBAR,SUM AXY, SUM APXY YO FUNCFL IF OBFLCD=S

IF(OBFLCD.NE.THS) GO TO 900

IFCIT.GT.1) GO TC 800 °

WRITEC(8,799)1,J,K '
799 FORHAT(IZX’"FOR VECTORCIAJAK) = (" 212+"0 10, 0" 01,0 12%,

1 “1T",3X, SUM Q*PCBAR":EX:"SUV AXY":12K:"SUH APXY"7)
E00 CONTINUE

GPC=RSTSUMCIS)+SUM(LS)

WRITE(8,899) IT,QPC,AXYSUM,APXYSUM
899 FORMAT(2X,12,3(3X,E16.10))
GGG CCNTINUE

ADD APRIME SUM AND A SUM TO SUM ARRAY FEFORE INTEGRATING

NOTE: AXYSUM AND AFXYSUM ARE 0.0 IF ALFHA1 AND BETA1=0.0
SUMCIS)=SUMCIS) + AXYSUM + APXYSUM

SUM(IS) AND RSTSUM(IS) MUST BE ODIVIDED 8Y EXP(-SLAML*TAU) IN SUBROU-

TINE TRAPINT AND SIMPINT BHEFORE THE TCTAL IS INTEGRATED.

RETURN
END
SUBROUTINE TRAPINT(SLAML,SUBINTG)
CO*MON/INTGRAT/ ITSTPS;STEP,SUM(S),SSTSUM(S)
SURINTG=L.0
TAU=0.0 - ,
0O 60 1TAU=1,2
DIVSRI=EXP(~SLAML*TAU)
QUO=(RSTSUMCTITAU)+SUMCITAU))/DIVSRY
" TAUSTAU+STEP
SUBINTG=SUBINTG+QUO
60 CONTINUE T
SURINTG=STEP*SUBINTG/2.0
RETURN
END
SUBROUTINE SIMPINT(IT,SLAML,SUBINTG)
COMMON/ INTGRAT/ 1Tsrps,swep.sur(3),RSTSUM(S)
SUBINTG6=0.0
TAUSSTEPA(IT=3)
ITA2=1T=2
1s=1 .
DO 70 ITAUSITM2,IT ,
DIVSRI=EXP(~SLAMLATAU)
TAUSTAU+STEP
QUO=(RSTSUM(ISI+SUMCIS)I/DIVSRY
IFCITAULNEL.IT=1) GO TO 68
SUBINTG=SUBINTG+4,0%QUO
IS=IS+1
G0 10 70
€8 SUEINTS=SUBINTYG+QUO !
15=15+1
70 CONTINUE
SUBINTG=STEP*SURINTG/3.0
. RETURN
EnD

185 ;-

SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT

-SUMMAT

SUMMAT
SUMMATY
SUMMAY
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
SUMMAT
TRAPINT
TRAPINT
TRAPINT
TRAPINT
TRAPINT
TRAPINTY
TRAPINT
TRAPINT
TRAPINT
TRAPINT
TRAPINT
TRAPINT
TRAPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT

- SIMPINT

SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIMPINT
SIHPINT
SIMPINT
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ESUBROUTINE AORAF(ILYIJLYIKLYIITIJL’ G2W,H2W,F1,AXY)

COMMON/ CONFIG/ NP;NNINBINPFINMF/NBFINSET(14)1QLT(112;51)
COMMON/ INVAR/ EMLAMC3,51),EMDEL(4,51),EMLAMTI(3.,51) ,EMLAMZ(3
1 62¢3,51),AT(3,51),CT(2,51)

COMMON/INTGRAT/ JTSTPS,STEP,SUM(3) ,RSTSUNM(3)

*% THIS SUBROUTINE COMPUTES EITHER AXY(;;J:K:IT) OR APXY(I,J,K

WHEN COMPUTING AXY(I,J,K,1T):
G2WsH2W = ARE THE INTEGRATED MARKOV WEIGHKTS GIVEN TO F1 FOR
: PROB. THAT SYSTEM STARTING IN STATE 1 AT TIME TAU
STILL IN STATE 1,2 OR 3 AT TINME T.
SUMINT - 1S THE SUM OF THE 1 STEP INTEGRALS,
AXY - IS THE FINAL RESULT = (NY-LYJI*SUMINT.

WHEN COMPUTING APXY(I,J,K,1T):
G2W,H2W = ARE THE INTEGRATED MARKOV WEIGHTS GIVEN TO F1 FOR
PROB. SYSTEM STARTING IN STATE 1 AT TAU IS
STILL OR AGAIN IN STATE 1 AT TIME T + THE PROB,
SYSTEM STARTING IN STATE 1 AT TAU IS IN STATE 3

AT TIME T.
SUMINT - IS THE SUM OF THE 1 STEP INTEGRALS.
AXY ~ 1S THE FINAL RESULT = (NY-LY)*SUMINT.
F1 ~ IS THE PORTION CF THE INTEGRAND THAT IS THE CPSTAR

FUNCTIONS TIMES THE CAPITAL BXY ARRAY TIMES THE AP
PRIATE LAMBDA VALUE TIMES (1-€TR2 FUNCTION).

DIMENSION G2W(9,51) »H2N(9,51),F1(9,51,3),SUMINT(9),AXY(F)
IFCIT.NEL1) GO TO 75
DO SO IXY=1,9
SC AXY(IXY)=0,0
RETURN
75 CONTINUE

NT=IT=-1

b0 100 1XY=1,9

SUMINT(IXY)=0.0

p0 100 ITI=1,NT ¢

1TIP1=1ITIH+1 . -
ITMTI=(IT-1T1)+1%

ITATIPI=CIT~-1ITIPI)+1

SUMINTC(IXY)=SUMINT(IXY) + CCFTCIXYLITMTILIL)*G2WCIXYLITIPY)
1 -~ (FICIXY, ITMTIF 1, L) *H2NCIXY,ITIPY

100 CONTINUE '

po 110 1xY=1,3

110 AXYCIXY)=(NP=-ILYI*SUNINT(IXY)
o 120 1IxY=4,06 : :

120 AXYCIXY)=(NM~JLY)ASUMINT (IXY) t
£0 13GC IXY=7,9

130 AXYCIXY)=(NB-KLY)*SUMINT(IXY)

RETURN

+51),

IIT)..
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END o - . h

RORAP

AGRAP
AORAP
AORAP
AORAP
AORAP
AQRAP
AORAP
AQRAP
AQRAP
AORAP
AORAP
AORAP
RORAP
AORAP
AORAP
EORAP
PORAP
AORAP
AORAP
AORAP
AORAP

"AORAP

RORAP
AORAP
AORAP
AQGRAP
AORAP
AORAP
AORAP

AORAP -

AORAP
AORAP
ARORAP
AORAP
AORAP
AORAP
AQORAP
AORAP
AORAP
AORAP
AORAP
AORAP
AORAP
RORAP

- AORAP

AORAP
ACRAP
AQRAP
AORAP
AQORAP
AORAP
RORAP
AORAP
AORAP
AORAP
AORAP
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= SUBRGUTINE MAPDINC I, WIs ki, KURSET,INGKY — 77 =
COMMON/CONFIG/ NP,NM,NB,NPF,NMF,NBF,NSET(14),0LT(112,51)

TQIS SUBROUTINE UNIQUELY MAPS THE VECTCR (JXI,JJ,KK) INTO 1 INDEX

MAPDIN
MAPDIM
MAPDIN
FAPDIM

VALUE TO FIND THE I1,JJ,KK LOCATION IN THE 2 DIMENSIONAL ARRAY GLT,MAPDIM

WHERE INDX IS THE FIRST SUBSCRIPT OF QLT. EX. QLT(INDX,NPTS)
WHERE NPTS=1,51. (11,34,KK MUST NOT BE REDEFINED IN THIS
SUBROUTINE.) :

REV. 10/09/78

THIS MAPPING. IS NECESSARY BECAUSE CDC FORTRAN DOES NOT ALLOW ARRAYS
TO HAVE MORE THAN 3 DIMENSIONS - & DIMENSIONS ARE REGUIRED:
QLT(IL,J3JsKK,NPTS), THUS THE NEED FOR THE Il1,JJ,KK MAPPING.

CHECK FOR 1I,JJ,KK LESS THAN ONE
IF(I1.67.0 .AND, JJ.67.0 .AND. KK,€T.0) GO 7O 10
FRINT S,I1,0J,KK :
S FORMAT("™ ERROR = (IT,JJ KKI=("012,"0"+11,"+"»11, -
1“) - VECTOR INDICIES PASSED TQO MAPDIM NMUST BE GREATER THAN 0.™)
sSTOP -
10 CONTINUE

DETERMINE WHICH SET II,JJ KK WAS DEFINED IN. .
ISET=MAXOCI1,5d,KK) ' :
INDX=0 . :
IFCISET.NE.T1) GO TO 25
INDX=1
RETURN

25 CONTINUE

IF(ISET.EQ.KURSET) INDX=NSET(ISET-1)

INITIALIZE UNIQUELY DEFINED L"™S IN ISET = NUDEF -~ 70 0.
(L REPRESENTS THE UNIQUE VECYCR II,JJ,KK)

NUDEF=0

ISET1=1SET

ISET2=1SET

ISET3=1SET

IF(ISET1.6T.NBF) ISET1=NEF
IF(ISET2.GT . NMF) ISET2=NMF
IFCISET3.6T.NPF) ISET3=NPF
0 300 K=1,ISET1
00 200 J=1,1SE72
£o 10C I=1,ISET3 . :
IF(I.LT.ISET AND. J.LT.ISET .AND. K.LT.ISET) 60 TO 100
NUDEF=NUDEF +1 '
IF(I.EQ,II .AND. J.EQ.JJ .AND. K.EQ.KK) 60 TO 400
100 CONTINUE
206 CONTINUE
300 CONTINUE

INDX OF 11,JJ,KK IS TOTAL NUMBER OF UNIGUE L"S DEFINED IN THE PREV-
I0US SET PLUS NUMBER OF UNIQUELY DEFINED L"S IN ISET WHICFK OCCUR
BEFORE AND INCLUDE Il1,JJ.,KK. ’
400 INOX=INDX+NUDEF

RETURN

MAPDIM
MAPDIM
MAPDIN
MAPDIM
MAPDIM
MAPDIM
MAPDIM
MAPDIN
VAPDINM
BMAPDIM
MAPDIM
RAPDIM
MAPDIM
MAPDIM
MAPDIM
MAPDIN
MAPDIM
MAPDINM
MAPDIM
MAPDIM
MAPDIM
MAPDINM
MAPDINM
MAPDIM
MAPDIM
MAPDIM
MAPDIMN

- MAPDIM

MAPDIM
MAPOIM
MAPDIM
HAPOIM
MAPDIM
MAPDIM
FAPDIM
MAPDIN
MAPDIM
MAPDINM
MAPDIM
MAPDIM
MAPDINM
FAPDIM
MAPDINM
MAPDIM
MAPDIN
MAPDIM
FAPDIM
MAPDIM
MAPDIM
MAPDIM
FAPDIM
MAPDIM
MAPODIM
FAPDIM
MAPDIM
MAPDIM
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FUNCTION FNCKCNFAC,KFAC) :
**titk*iii*iii*t*ti****t*i*i*ii**i*ttit*i******tt

* . *
* THIS FUNCTION COMPUTES BINOMIAL COEFFICIENTS, *
* : . *

ARRRANRAI N AR ARAAR N R R A SR AR RAR AR AN R AAR A AR RAAR AR A RARK
THIS FUNCTION GIVEN TWO PARAMETERS N,K
WILL COMPUTE NCK I.E. NFACT/(N-XK)FACT % KFACT
THIS 1S EQUIV. TO N(N-1)...(K+1)/(N-K)FACT.
TO USE THIS FUNCTION STATE FNCK(N,K).
NHMINK=NFAC-XFAC
IF (KFAC) 20,30.,60
60 IF (NMINK) 20,3C,40
20 HWRITE(6,100)

100 FORMAT(22H ILLEGAL COMBINATORIAL )

60 T0 50
30 FNCK=1,
GO0 TC 50
40 Y1=KFAC+1
21=1.
FNCK =1,
D0 10 I=1,NMINK
ENCK=FNCK*(Y1/21)
Y1=Y141,
11=21+1.
10 CONTINUE
50 CONTINUE
RETURN
END
SUBROUTINE SDYBXY(MU:PUP:NUIIC:JCvKC)
 COMMON/CONFIGY NPINV}NRrNPFthFtNBFINS51(14)IQLT(112:51)
COMMON/DBFUNCS/ DPACAAL3) sDMACLL8) ,DEA(LLE) JBPPACLLB) ,BMPAS
1 BBPA(445),BPMAL,BMARA(LL48) ,BBMAC(4L48),BPBA(L4LE) ,BMBACLAR),
2 BBBA(448)1INDBIDPIDM;DEIBPP,P“P'BPPIBPMlBMNrBBHIBPBrBMB1389'
3 FIMO(14);FIH1F0(14)1FJMQ(B)IFJN1P0(8)IFKNO(4)lFKM1N0(4)I
4 FXNT(4),FKMINT(4G)
LOGICAL MUSZERO

ONLY COMPUTE THE D AND B FUNCTIONS 1 TIME PER STATE VECTOR,

1.E. WHEN IT=1., THE D AND 6 ARRAYS WILL CONTAIN THE D AND

B FUNCTIONS FOR EACH VECTOR DEFINED BY MU,MUP,NU. INDB

IS THE INDEX INTO THE D AND B ARRAYS - IT 1S ALSC THE

COUNTER OF THE HMUL,MUP,NU VECTORS.

THE SINGLE VARIABLES DP'DWpDP:BPP:BMP;EBP:EPM:BMM;BBM:BPB:
BMB.,BBB ARE THE WORKING VERSIONS OF THE D AND B ARRAYS, 1.E. THE
D AND B ARRAYS ARE NEVER MODIFIED DURING I,J,K VECTOR COMPUTA~
TIONS. THEY CHANGE ONLY WHEN (I,J,K) CHANGES.

DEFINE COMMON TERMS
MUS=MU+MYP
FUSZERO=.FALSE,
1F(MUS.EQ.() MUSZERO—.TRUE.
1/73*x2(HU+MUP)
PURMUS=(1.0/3.C)2xMys
TwODIV3=2.0/3.0
TRU=2.0xMY
THUP=2.0*MUP
ICMI=1C~1
JCM1I=JC~-1
KCM1=KC-1 +

ENCK

- FNCK

FNCK
FNCK
FNCK

"FNCK

FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNCK
FNEK
SDYBXY
SDYBXY
SDYBXY
SOYBXY
SDYBXY
SDYBXY
SDYBXY
SDYBXY
SpYBXY
SOYBXY
SDYBXY
SDYBXY
SDYBXY
SDYBXY
SDYBXY
SDYBXY
SDYBXY
SOYBXY
SDYBXY
SDYBYXY

sbyBxy '

sbysxy
sSbyBxy
soyYsxy
sbyBxy
SpYsxy

" SDYBXY

SOYBXY
SDYBXY
SDYBXY
SDYBXY
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DBCOMI=FIMO(MU+1)
DECIMI=FIMTIMO(HU+T)
DBCOMJ=FIMI(MUPHT) _
DBCIMI=FIMINO(MUP+1) }
DBCK=FKNO(NU+1)
EBIKMI=FKMIND (NU+1)
CBIK=FKNT(hU+1)
DBEIKM1=FKMINT (NU+1T)
NPMI=NP=ICM1
NMMI=KM-JCH1
-NBMK=NB-KCM1

DEFINE FUNCTION 0P
bp= DBCIM?*DBCOMJ*D?1K*PHRMUS*(TPU/NPHI)
DPACINDEBI=DP

DEFINE FUNCTION DM
DM= DBCOMI*DBCJM1*DB1K*PWRMUS*(TMUPINMMJ)
DMACINDB)=DN

DEFINE FUNCTION .UB

SOYEXY

' SDYBXY

SOYBXY
SDYBXY
SOYBXY
SDYBXY
SDYBXY
SDYBXY
SDYBXY
SOYBXY
SDYBXY
SDYBXY
SOYBXY
SDYBXY
SDYBXY
SOYBXY
SDYBXY
SOYBXY
SOYBXY
SDYBXY
SDYBXY
SBYBXY

DB=(3,0/NB¥K)*DECOMI*DBCCMI*DBOKMT#((1.C-PHRMUS) = (2. O*MUS*PWRMUS))SDYBXY

IF(.NOT.MUSZERQ) DB=DB+((2.0/NBMK)*DBCOMIADBCOMIADBIKMI4PWRNUS)

1F(pB.LT.0) 0B=C.0
DEACINDB)=DB

CURRENTLY DEFINITIONS FOR FUNCTIONS EMp AND bPH DO NOT EXIST.

snp=0.0

BMP A=BMNP
=0.0

BPMA=BPM

DEFINE FUNCTION BPP
BpPP= (TMU/NPHI)*DBCIV1*DBCONJ*DBUK
BPPA(INDB)Y=BPP

DEFINE FUNCTION 8MM
BMM-(TMUPINMHJ)*DBCOMI*DBCJH1*DBUK
BMMA(CINDB) = BHM

DEFINE FUNCTION BFB
BEBCOM=(¢, CINBNK)*PURMUS*DBCOMI*DBCCMJ*DBDKH1
EPB=BBBCOMANU .
6PBACINDSB) =BPB

DEFINE FUNCTION BME . ’
BHB BBBCCM*MUP .
EMBACINDB)=BMB ‘ '

DEFINE FUNCTION BEP
EPMCOM=TWOLIVI*DBTIK*PWRRUS
BEP=BPMCOM* ((NFM]~- TFU)/NFNI)*DBCIH1*DBCOMJ
8BPACINDE) =BBP

DEFINE FUNCTION BBYM
SEM=BPMCOMA ((NMPY- TMUP)/hNHJ)'DBCOFI*DBCJH1
EBMA(CINDB) =BBM

DEFINE FUNCTION B8B83 FOR MU=MUP=0, OTHERWISE BBB=0.0

888=0.0

IF(MUSZERC) EB28={2.0/NBMK)*DBIKM1
EEBA(INDB)=BEB

RETURN

END
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TFUNCTION PX(MUX,JL,NUM,IT)

COMMON/ INVAR/ EMLAMC(3,51), FVDEL(4'51)'EPLAH1(3 S1),EMLAM2(3,51),

1 G2(3,51),AT(3,51),CY(3,51)

PA=1.0 AT TIME O FCR JL=MUX
IF(IT.NE.T .OR. JL.NE.MUX) 60 TO 50
RETURN

50 CONTINUE

.

PX=0.0 AT TIME O -
IFCIT.6T.1 AND, JL.GE.O .AND. JL.GE.MUX) 60 YO 100
PX=0.0 \

RETURN

100 CONTINUE
BINOM=F NCK (JL ,RUX)
APRIME=SAT(NUM,IT)/ (1.0~ E#LAM(NUN:IT))
APMUX=1.0
IF(MUX.NE.G) APMUX=APRIMEA*MUX -
APCOMP=1.0
IFCCIL-MUX) JNE.C) APCOMP=((1, 0 APRIPE)**(JL'HUX))
PX=BINOM*APMUX*APCOMP
RETURN
END
SUBROUTINE FNONT(NCON,KL,NUX,FNO,FK1)
IF(NUX.G6T.0) 6GO.TO 10
F¥N0=1.0 :
FN1=0.0
RETURN

10 CONTINUE .
NBEMK =NCON-KL
NBMKPNU=NBMK+NUX
DENOMR=NBMKPNU* (NBMKPNU=-1) X (NBMKPNU-2)
COMTRM=NBMK* (NURK=1)

XNUMER=COMTRM* (NBNK~2)
COMPUTE FUNCTION NC
FNO=XNUMER/DENONR

XNUMER=3.0*COMTRMANUX
COMPUTE FUNCTION N1
FNI=XNUMER/DENDMR
RETURN
END
FUNCTION FUNCMO(NCON:JL;HUX)
IF(MUX.6T.1) GO TO 10
FUNCH0=1.0
RETURN
1C CONTINUE
NXMLPAU=NCON=JL+MUX
ANUMER=1.0
DENOMR=1.0
MUMT=MUX=T
D0 100 MULT=1,MUM1
XNUMER=(NXMLPHU~-(3+MULT) ) *XNUMER
DENOMR= (NXMLPMU-MULT)*DENOMR
100 CONTINUE ]
FUNCHMG=XNUMER/DENOMR
RETURN : '
END

PX

FNON1
FNONT
FNONY
FNONTY
FNON1
FNON1
FNON1
FNON1
FNON1
FNON1
FNON1
FNON1
FNON1
FNON1
FNONT

"FNONT

FNONT

FNON1

FNONT

FNON1

FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCMO
FUNCHO
FUNCMO
FUNCNO
FUNCMO
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FUNCTION GTR2Z(XLAM,DELTAZ,NUMLIT)
REV. 1/26/79
COMMON/RATES/ LAMP,LAMM,LAMB,LAMEG,DELTAP,DELTAM,DELTAE,DELTARG,
1 ALPHA1,BETA1,ALPHA2,BETA2

COMMON/ INVAR/ EPLAM(3:51):EWDEL(5:51):EFLAM1(3:51)'EMLFM2(3151)1.

1 62(3,51),AT(3,512,CT(3,51)
REAL LAMP,LAMM,LAMB,LAHBE

TIME 0.0, GTR2=1.07 IT ALSO EQUALS 1.0 If ALPHA1=0.0 AT ANY TIME
IF(ALPHAT.EQ.0.0) GO TO 2
IFCIT.GT.1) 6O 70 5
GTR2=1.0

RETURN

-

MPUTE TERMS THAT ARE USED MORE THAN CNCE.

CONTINUE
ALAMT = xLAH12(1,DEL1A2)
XLEMZ = ;LAH12(2,DELTA2)

EL=EMLAMINUM,IT)
ELT=ZEMLAMT (NUMLTT)
EL2=EMLANZ (NUR,IT)

XLMLT=XLAM=~XLAMT
xLML2=XLAM-XL AMZ
XLIML2=XLAMT-XLAN2

YNUMER=(ALPHATAXLMLI*EL2)~ (ALPHATAXLMLZ2AELT) + (ALPHATAXLIML2¥EL)
DENOMR=(XLML2*(DELTAZ=-XLAMZ2)*ELY) - (XLKLI*(DELTAZ- XLAM1)*EL2)
1 + (XLIML24(XLAMT+XLAM2-XLAM=-DELTAZ2)*EL)
IF(DENOMR.NE.0.0) GO TO 20
FRINT 979'XLMLZ:DELTAZ:XLAMZ,EL?:XLFL1:XLAH1lELZ:XL1HL2rXLAM'EL
FORMAT (™ DENOMR IN FUNCTION GTRZ2, IS 0.0"/
1" YLFLZ":13X:"DELTA2”:12X:"XLAM2"-131'"EL1":1SX:"XLPL1”:13X'
2UXLAMYY L 13X, "EL2"/1X,6(E16 .1042X)/
S"XL1HL2"112Xa"XLAH"z14X:"EL"/1X:3(E16 1012X)),
§TOP
TERM=XNUNER/DENONR

6TR2=1.0-TERNM

RETURN

END :

FUNCTION AFUNC(XLAM'DELTA;NUMrlT) _

COMMON/ RATES/ LAMP,LAMM,LAMB,LAMBG,CELTAP,DELTAM,DELTAR,DELTABG,
1 ALPHA1,BETA1,ALPHA2,BETA2

COFMON/ INVAR/ EMLAM(3,51),EMDELCA,51), EFLAMI(3,51),EMLAMR(3,51),
1 G2(3,51),AT(3,51),CT(3,51) -

REAL LAMP,LAMM,LAMB,LAMBG

EML=EMLAM(NUM,IT) -

DE FOR BUS RATES
IfF(NUM.NE.3) 6O TO 10
AFUNC=OXLAM/ (DELTA=XLAM)) * (EML-EMDEL(NUM,IT))
60 10 20

DE FOR PROCESSOR AND MEMORY RATES
CONTINUE

C TERMI=(LAMBG/ (DELTABG=-XLAM)) * (EML-EMDEL(4,1IT))
TERMZ2=((XLAM-LANBG) /(DELTA~XLAM)) * (EML-~ EMDEL(NUN’IT))
AFUNC= TERH1+TERM2 )

CONT INUE
RETUSRN
END
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SUBROUTINE AEFUNCS (XLAM,DELTA,NUM,TIT,ATR,BTR)
COMMON/INVAR/ EMLAM(3,51),€MDELC4,51),ENLART(3,51) EMLAM2(3,51),
1 62(3,51),AT(3,51),CT(3,51)

MPUTE TERMS THAT ARE USED .MORE THAN CNCE

XLAMI=XLAM12(1,DELTA)
XLAMZ=XLAMT12(2,DELTA)

DENOMRI=(XLAMI-XLAM2)*(XLAM=XLAMT)
DENOMR2=(XLAMI~XLAM2)#(XLAM=XLAM2)
DENOMRI=(XLAM=XLAMT)* (XLAM=XLAM2)

IF(DENOMRT.NE.O.OQ .AND, DENOMR2.NE.C.0 .AND. DENOMR3I.NE.0.0)
1 G0 T0 10 . ‘ :

PRINT 99,XLAMT,XLAMZ,XLAM

FORMAT(™ DENCGMR IN FUNCTION ATR IS O. 0“/
1" XLAM1”:13Xp"XLAH2":13X;"XLAH“/1X: (E16.10,2%X))

SToP

TERMI=C((XLAMX (DELTA-XLAM2))/DENOMR1) * EMLAMI(NUM,IT)
TERM2=C(XLAMA (DELTA~XLAMT))/CENOMR2) * EMLAM2(NUM,IT)

TERMI= ((XLAM* (XLAMT+XLAMZ-DELTA-XLAMY)/DENOMR3) * EMLAM(NUM,IT)
ATR=TERMI-TERM2+TERM3

TERMA=((XLAMTIAXLAMZ~XLAMADELTA)/DENCMR3) * EMLAM(NUM,IT)
BIR=1.0~(TERM1~ TERM2+TERM6)

RETURN

END-

FUNCTION XLAMI2(PORM,DELTA)

COMMON/RATES/ LAMP:LAHM,LANB;LAMBG,CELTkP:DELYAM,DELTAE:DELTABG;
1 ALPHA1,BETAT,ALPHAR,EETA2

PARAMETER PORM(PLUS OR MINUS) CETERMINES WHETHER THE 2 TERMS OF

-TH

10

20
3Q

IS FUNCTION SHOULD BE ADDED OR SUBTRACTED.

REAL LAMP,LAMM,LAMB,LAMEG
INTEGER PORM

SUBTRM¥=ALPHAT+DELTA+BETA1
TERM1=0.5*SUBTRM

SUBTRMZ2=SUBTRM*SUBTRM

TERMZ=0 .5*SRRT(SUBTRM2~(4.0+4BETAT+DELTA))

IF(PORM .NE.1) GO TO 10

XLAM12=TERMT+TERM2 )

GO T0 30

IF(PORM.NE.2) GO TO 20

XLARI12=TERMT1~-TERM2

GO TO0 30 '

PRINT#*," ERROR ~ PORM PARAMETER MUST EGUAL EITHER 1 OR 2 “,PORM
RETURN

END

ABFUNCS
ABFUNCS
ABFUNCS
PBFUNCS
ABFUNCS
ABFUNCS
ABFUNCS
ABFUNCS
ABFUNCS
FBFUNCS
ABFUNCS
ABFUNCS

ABFUNCS'

ABFUNCS
ABFUNCS
ABFUNCS
ABFUNCS
ABFUNCS

ABFUNCS'

ABFUNCS
ABFUNCS
ABFUNCS
ABFUNCS
ABFUNCS
ABFUNCS
RBFUNCS
PBFUNCS
ABFUNCS
XLAM12
XLAMT2
XLAMT2
YLAMY2

XLAMIZ2 7

XLAM12'
XLAMI2
XLAM12
XLAMT2
XLAM1T2
XLAMY2
XLAM12
XLAMY2
XLAN12
XLAMI2
XLAMT2
XLAM12
XLAM12
XLAM12
XLAMT2
XLAN12
XLAME2
XLAMT2
XLAKI2
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FUNCTTON PSTARC(JL/NCON,NUMSIT) T -
CCMMON/INVAR/ ENMLAM(3,51),EFDELC4,ST1),ENLAMT(3,51),EMLAMR(3,51),
1 G2(3,51),AT(3,51),CT(3,51)

IFQL) 10,20,30

10 PSTAR=0.0
RETURN - )

20 PSTAR=1.0
" RETURN

30 ECOMP=1.0 =~ EMLAM(NUM,IT)
ECOMPP=ELOMP
1IF(JL.EQ.T) GO TO 50

35 00 40 1P=2,JL
ECOMPP=ECOMPLECOMPP

40 CONTINUE

5Q PSTAR FNCK(NCONIJL)*ECOMPP
RETURN
END
FUNCTTION CPSTﬁR(JLINCONINdHII')
COMMON/ INVAR/ EVLAM(3151)lEVDEL(4151)lEMLAM1(3151):EMLAM2(3IS1)1
1 62{3,51),AT(3,51),CT(3,51) .
PART=PSTARCUJIL,NCCA, HUM,IT)
COMPUTE EXP RAISED TO THE PCHER ~LAMXT,NCON-JL TIMES
EMLT=EMLAM(NUM,IT)
EXLTP=EMLT
NMULTS=NCON-JL
TFCNMULTS.LELT) 60 TO 20°
DO 10 ITIMES=2,NMULTS’
ERLTP=EMRLT*EMLTP
1C CONTINUE

20 CPSTAR=PART*EMLTP
RETURN
END
SUBROUTINE SUMRMACIT,JJrKK,KURSET,IT)

COMMON/CONFIG/ NF,NM,NB,NPF,NMF,NBF,NSET(14),GLT(112,51)
COMMON/RATES/ LAPP,LAMM,LAMB,LAMBG,DELTAP,DELTAM,DELTAB,DELTABG,

1 ALPHA1,BET A1, ALPHA2,BETAZ
COMMON/INVAR/ ENMLAM(3,51),EMDEL(4, 51)'EPLAN1(3:51)IEMLAH2(3151)1
1 62¢3,51),AT(3,51),€T(3,51)

COMMON/INTGRAT/ ITSTPS,STEP,SUNM(3),RSTSUM(3)

COMHON/EIGCON/ GIGSD(3'313)IEXGHR(1)lGZHT(9IS1)IHZ“T(?IS1)I
1 C2PWT(S,51),H2PWT(9,51)

COMMON/DEBUGC/ DBFLCD,CDYDB(ST1),CEXYDB(51)

THE D ANO B FUNCTIONS ARE NOT TIME DEFPENDENT -~ THEY NEED ONLY

BE COMPUTED ONCE PER VECTOR CHANGE - NOY EVERY TIME "IT"™ CHANGES,
THE SEPARATE FUNCTIONS ARE PIMENSIONED TO 448 BECAUSE 448 UNIQUE
STATE VECTORS EXIST FOR THE CURRENT MAXIMUN CASE: 15 9 5,710 2 2 2.
BECAUSE THERE ARE NO FNCTION DEFINITICNS AT THIS TIME FOR BMP AND

.
1

COMMON/DBFUNCS/ DPA(448) ,DMA(448),DEACLALR) ,BPPACLALB),BNPA,
1 BBPA(L48) ,BPMA,BMMA(L4L8),BBMA(44L8) ,EPBAC(L48),BMBA(448),
2 BBBA(448),INDB,DP.DM,DB,BPP,BMP,BBP,BPM,BMM,BBM,BPB,BMB ,BB8B,
3 Flﬂo(14):FIM1N0(14)¢FJHC(8)rFJM1VG(8):FKNO(4)pFKH1NO(4)'
4 FKNTCL)»FKMINT ()
CIMENSION AINTGRL(9,51,3),APINTG(9,51,1)
DIMENSION B(9),5B(9),CBXY (3,3 ,AXY(S),AFXY(F),AXYS(3),BPRINME(Y)
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EQUIVALENCE(BPP,B(1))

REAL LAMP,LAMM,LAMB,LAMBG
TOTAL NUMBER OF UNIGQUE STATES

DATA ITOTUS/448/

ip=1
I¥=2
18=3
. I=11-1
4z233-1
K=KK~1
Int=1-1
JN1=J-1
Kid1=K-1
Ime=1-2
JM2=) =2
KM2=K~2

1IF(IT.GE.4) GO YO 15
COMPUTE SUM(IS) FOR IS=1T=1,2 AND 3
IS=IT
G0 70 21
FOR NON-REDUNDANT COMPUTATION PURPOSES:
SHIFT SUM(2) INTO SUM(1), SHIFT SUM(3) INTO SUM(Z):
COMPUTE SUM(3) FOR 1T GREATER THAN 3,
DU THE SAME MANIPULATION TO RSTSUM. .
15 ¢0 20 1s=2,3
SUM(IS-1)=SUM(IS)
RSTSUM(IS-1)=RSTSUM(IS)
20 CONTINUE
15=3
21 CONTINUE

NPMIP1=NP-1+1
NHMJP 1=NM=J +1
NBMK=NB~K

NEMKP1=NBMK+1

COMPUTE SLAMI,SLAMJ,SLAMK.

SLAMI=NPMIP1*LAMP
SLAMJ =NMMJIP 1L ANM
SLAMK=NBMKP1+LAFB

'
COMPUTE CBARJL

INDB=1

cop=0.0

coM=0.0 |

¢b6=0.0 -

c8xP=0.0

¢BxM=0.0

(3x8=0.0

DO 22 JL=1,3

£0 22 1Y=1,9

CBXY(1Y,J4L)=0.0
22 CONTINUE

194

SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRNA
SUMRMA
SUMRMA
SUMRMA
SUMRMA _
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA

SUMRMA

SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA -
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA

_SUMRMA




23

¢
¢ coM
o
"¢ wRI
499
— <
foCocom
. ¢ USE
<
— 24
¢
26
¢
~ - 28
c
¢ cow
¢ FOR
¢
— ¢
i C MRl
500
S
- 1
30
¢
HE 35
/ <

DO 23 1v=1,9
caxypP(1v)=0.0
AXYSUM=0.0
AXYSCiP)=0.0
AXYSC(iImM)=0.0 .
AXYS(18)=0.0
APXYSUM=0.0

PUTE FUNCTIONS THAT ARE NOT TIME DEFENDENT

IF(IT.6T.1) 60 TO 35

TE CURRENT VECTOR TO FUNCFL

IF(DBRFLCDL.EQ.THF) WRITE(2,499) 1.,J.K » :

FORMAT (/™ D AND B FUNCTICNS FOR VECTOR (™,X2,",",12,",",12,")")

PUTE FUNCTIONS NC,N1,MO AND STORE IN F ARRAYS FOR LATER .
IN COMPUTING THE D AND B FUNCTIONS

O 24 MUP1=1,11I

MU=MUP1-1
FIPG(MUP 1) =FUNCVOUINP,I-MU)
FIMINC(MUP1) = FUNCMO (NP, IMT,HU)
CONTINUE

20 26 MUPP1I=1,4J

KUP=NUPPT-1

FIMOCMUPP1) =FUNCMO(NM, I, MUP)
FIMIMO(MUPPII=FUNCMO (NN, JMT1,MUP)
CONTINUE

O 28 NUP1=1,KK

NU=NUP1-1

CALL FNONT(NB,LK/,NU,FNO, FNT)

FXND (NUP1)=FNO

FKNT(NUPI) =FNY

CALL FNONT(NB,KM1,NU,FNOLFN1)

FKMINQONUP 1) = FNC

FKMINTONUPY)=FNT _

CONTINUE -
1

PUTE D AND B FUNCTIONS AND STORE IK DO AND B ARRAYS

LATER USE WITH ALL TIME STEPS.

L0 30 NUP1=1,KK

NU=NUP1-1

£0 30 MUPPI=1,3J

FUP=HUPP) -1

00 30 MuP1=1,11

FUSRUP1T -1

CALL SOBRA(MU,RUP,NU,I,J,K)

TE CONTENTS OF COMMON/DBFUNCS/ TO FUNCFL
IF(DBFLCD.EQ.THF) WRITE(E,5C0) RU,MLP,NU,DP, DM, DB, (B(IF),I1F=1,9)
FORMAT(2X,3CI2,1X),2C6C1X,E1€.10)/11X))

INDB=INDB+1

IFCINDBLLE.ITOTUS) GO TO 30

PRINT*," ERROR - D AND 8 FUNCTIONS ARRAY OVERFLOW - ",
"MAX NUMBER OF UNIQUE STATES INCREASE.”

sTOP

CONTINUE

CONTINUE
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) SUMRMA
GEGIN MAIN LOOPS TO SUM UP D AND B FUNCTIONS. SUMRMA
’ ' : SUMRMA
INDB=0 SUMRMA
00 100 NULP1=1,KK SUMRMA
NU=NUP1 -1 SUMRMA
00 100 MUPP1I=1,JJ SUMRMA
PUP=MUPP1-1 . SUMRMA
DO 100 MUP1=1,11 SUMRMA
Bu=MUP1-1 SUMRMA
INDB=INDB+1 - SUMRMA
. g SUMRMA
PUT O AND B FUNCTIONS IN WORKING VARIABLES SUMRMA
pP=DPACINDB) SUMRMA
DM=DMA (INDB) SUMRMA -
bB=DBACINDB) SUMRMA,
BPP=BPPA(INDR) SUMRMA
BMP=BMPA SUMRMA
BBP= BBPA(INDB) SUMRMA
EPM=8PMA SUMRMA
BMM=BMM4ACINOR) SUMRMA
BBM=BBMAC(INDB) SUMRMA
BPB=8P3AC(INDB) SUMRMA
BMB=BMBA(INDB) SUMRMA
EBB=BBBA(INDB) SUMRMA
i SUMRMA
INITIALIZE PCOND VARIABLES TO0 0.0 SUMRMA
pCip=0.0 . SUMRMA
pciP=0.0 SUMRMA
PCKP=0.0 SUMRMA
pclipr=0.0 SUMRMA
PCIKP=0,0 SUMRMA
pCIkP=0.0 SUMRMA
pcipp=Q.0 SUMRMA
pCJor=0.0 SUMRMA
pcxoP=0.0 SUMRMA
IFC(MU+MUP+NU) L.GT.2) GO TO 40 SUMRMA
. : SUMRMA
COMPUTE ALL NECESSARY NON-PRIMELPRIME AND COUBLE PRIME SUMRMA
COMBINATIONS OF THE PCOND FUNCTION FOR USE IN COMPUTING SUMRMA
THE BPRIME AND AINTERD ARRAYS FOR MUSYUP+NU.LE.Z2. SUMRMA
NON-PRIME COMBINATIONS - SUMRMA
PCIP=PCOND(MU,MUP,NU,IMN1,J,X,IT) SUMRMA
PCIP=PCONC (MU, MUP,NULI1,JM1,XK,IT) SUMRMA
PCKP=PCOND (MU, MUP,NU,I1,J,KN1,IT) SUMRMA
PRIME COMBINATIONS SUMRMA
PCIJP=PCOND(MU,MUP,NU,IMRT,IM1,K,IT) SUMRMA
PCIKP=PCOND{(MU,NUP,NU,IMT,J,KM1,1IT) SUMRMA
PCJKP=PCOND (MU, MUP,NU,T,JM1,KM1,1T) SUMRMA
DOUBLE-PRIME COMBINAT1IONS SUMRNMA
PCIDP=PCOND(MU,MUP,NU,IM2,J,X,1T) SUMRMA
PCIJOP=PCORD(MULNMUP,NULTI,JIN¥2,K,1IT) SUMRMA
PCKDP=PCOND(MU,MUP,NU,1,J,KM2,1IT) SUMRMA
40 CONTINUE . SUMRMA
- SUMRMA.
SUMRMA
MULTIPLY THE D AND B FUNCTIONS BY THE CORRESPONDING PCOND FUNCTION SUMRMA
COMBINATION. SUMRMA
DP=DP2APCIP SUMRHMA
DM=0OM*PCJIP SUMRMA
0E=0B+PCKP SUMRHMA
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INDX=1 .
0 SO 1Y=1,3
BPRIRE{LINDX)=BC(INDX)*PCLP
INDX=INDX+1

50 C(CNYINUE
PO 55 1Y=1,3
EPRINECINDX)=E(INDX)*PCJIP
INOX=INDX+1

5% CONTINUE
20 63 1¥=1,3
GPRIME(CINDX)=BC(INDX)IXPCKP
INDX=INDX+1

60 CONTINUE

MULTIPLY THE. B FUNCTIONS BY THE CORRESFONDING
GTRZ FUNCTION STORED IN ARRAY G2(1Y.IT) .
1F ALPHAY .tQ. 0.0, GTR2 FUNCTION .EQ. 1.0, THEREFORE THERE
IS NO NEED TO MULTIPLY BY IT. .
IFCALPHAT,67.0.0) 60 TO 68
INITIALIZE SB ARRAY TO THE CONTENTS OF B ARRAY IFf APLHA1=0.0
to 65 1XY=1,9
65 SECIXY)=BPRIMECIXY)
60 TO 75
68 CONTINUE
INDX=1
CO 70 IDUM=1,3
Lo 73 1x=1,3
SECINDX)=BPRIMECINDX)*G2(IX,1IT)
INDX=INDX+1
70 CONTINUE
75 CONTINUE

COMPUTE THE CAPITAL D AND B FUNCTICNS AND THE SUM OF THE
B FUNCTIONS OVER X.
CLP=CDP+DP
COM=CDM DM
cee=¢pB+DA
SB(IY) IS THE SUM GF THE BXY'S % THE GTR2 FUNCTION
0 80 I1Y=1,3
CEXYP(IY)=CBXYP(IY)+BPRINME(LY)
CBXP=CBXP+SBCIY)
80 CONTINUE
80 B2 1Y=4,6
CBXYP(IY)=CBXYP(IY)+BPRIVE(LY)
CBXM=CBXNM+SB(IY)

82 CONTINUE

00 BS 1Y=7.,9
C3XYP(1Y)=CBXYF(IY)+BPRINE(LY)
€8XB8=CBXB+SB(1Y)

85 CONTINUE
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c - SUMRMA
C COMPUTE THE SUM OF THE BXY'S MULTIPLIEC BY THE APPROPRIATE SUMRMA
C PRIME OR DOUBLE-PRIME PCOND FUNCTION CCMBINATIONS. SUMRMA
C PCOND FUNCTION COMEINATIONS FOR JL=1=1IP " SUMRMA
PCI1=PCIDOP . SUMRMA
PC2=PCI 4P . SUMRMA
PC3=PCIKP } SUMRMA

DO 96 JL=1,3 . , SUMRMA

DO 92 IXY=1,3 ) , ‘ SUMRMA
CBXYCIXY,JL)=CRXY(IXY,JL)¥(RCIXY)I*PCT) SUMRMA

CBXY CIXY+3,J0)=CBXY CIXY+3,JL)+(BCIXY+3)*PC2) ' ' . SUMRMA

COXY CIXNY+6,JLI=CEXYCIXY+6,3L)+(BLIXY+8)*P(3) SUMRMA

92 CONTINUE A . SUMRMA
ifF(JL.EQ.2) GO TO 94 : ' : SUMRMA

C PCOND FUNCTION COMBINATIONS FOR JL=2=IM ' SUMRMA -
FC1=pPClJP . SUMRMA
PC2=PCIDP : ‘ SUMRMA
PC3=PCIXP SUMRMA

. GO T0 96 , : SUMRMA

¢ FCOND FUNCTION COMBINATIONS FOR JL=3=1E _ , SUMRMA
34 PCI1=PCIKP : SUMRMA
PCR=PCJIKP ; : SUMRMA
PC3=PCKDP : ) SUMRMA

96 CONTINUE : - SUMRMA

C 4 : . SUMRMA
160 CONTINUE ’ SUMRMA

C SUMRMA
C COMPUTE CBARJL MADE UP OF CBARI,CBARJ AND CBARK FOR FORM1? SUMRMA
¢ OF THE GENERAL FORM OF CARE3. SUMRMA
. CBARI=CDF+(CBXP ‘ : SUMRMA
CEARJ=COM+CBXM ) © SUMRHA
CBARK=COE+(BXB - SUMRMA

C CREATE CAPITAL DY AND BXY ARRAYS 1F DBFLCD=C _ SUMRMA
IF(DBFLCD.NE.THC) GO TO 200 SUMRMA
CDYDB(IT)=COP+CDM+(DB SUMRMA
CBXYDB(IT)=CBXF+{BXM+(BXB © SUMRMA

ZG0 CONTINUE SUMRMA

C ' : . SUMRMA
C FOR PCBARJL USE FUNCTION CPSTAR : SUMRMA
PSTIM2=CFSTAR(INZ,NP,1,IT) SUMRMA °
PSTIM2=CFSTARC(IMZ2,NM,2,1IT) . SUMRMA
PSTKM2=CFSTAR(KM2,NB,3,1T) : SUMRMA
PSTIMI=CPSTARCIMI,NP,1,1T7) SUMRMA
PSTIMTI=CFSTARCIMILNM,2,1IT) ' SUMRMA
PSTKMI=CFSTAR(KMI/NR,3,1T) SUMRMA
PSTI=CPSTAR(I,NP,1,1T) . . SUMRMA
PSTI=CPSTARCJI,NN,2,1IT) v ' SUMRMA
PSTK=CPSTAR(K,NB,3,1T) _ SUMRMA

C SUMRMA
C COMPUTE ALL NESESSARY NON-PRIME,PRIME AND DOUBLE PRIME SUMRMA
C COMBINATIONS OF THE CAPITAL Fx FUNCTION - CPSTAR FOR USE IN - SUMRMA
C COMPUTING THE AINTGRD AND APINTG ARRAYS. SUMRMA
¢ NON-PRIME CGMEINATICNS SUMRMA
PST3IP=PSTIMI2PSTJ*FPSTK ' ) , v SUMRMA
PST3JP=PSTI*PSTIMI#PSTK . SUMRMA
PST3KP=PSTI+PSTJIAPSTKN1 - SUMRMA

C PRIME COMBINATIONS , SUMRMA
FST31JP=FSTIMTI*PSTIMI+PSTK : SUMRMA
FST3IKP=PSTIMI*FSTJ*PSTKMY ’ SUMRMA
PST3JUKP=FSTI+PSTJMT1*PSTKMNT . SUMRMA

C DCUBLE~-PRIME COMRINATIONS SUMRMA
FST3IDP=PSTIMZ2*«PSTJI*PSTK ' . , : SUMRMA
PST3JOP=FSTI+PSTIJM2*PSTK SUMRMA
PST3KDP=FSTI*PSTI4«PSTKM2 : . A SUMRMA
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FOR PERMANENT FAULT CASE, 1.E.
AXY AND APXY =0.0

IF(ALPHA1.EQ.0.C) GO TO 450

"COMFUTE AINTGRD TO BE USED IN THE CALCULATIONS OF AXY.
COMPUTE AINTGRO(IXY,IT,4L).
FUNCTIONS THAT ARE DEPENDENT UPCN TAU AND T-TAU, THE INTECGRATION
MUST BE PERFOKMED FROM O TO T EACH TI1NE.

RETAIN ALL "IT" COMFUTATIONS PER VECTOR.

62PCOMP=1.0-62(1P,1T)
G2MCOMP=1,0~G2(IM,IT)
628CONP=1.0-G2(IB,1T)

CPSTAR AND LY COMBINATIONS FOR JL=1=1p .

PST1=PST31DP

PSTZ2=PST31J4P

FST3=PST3IKP

1LY=IM2"

JLY=dM1

KLYy=XM1

U0 290 JL=1,3

b0 275 1xv=1,3 )
AINTGRD(IXY,1IT,dL)= PST1*CBXY(IXYIJL)*LAFP*GZPCOHP

AINTGRODCIXY+3,IT,JL)SPST2#CBXY(IXY+3,JL)XLAMMRG2MCOMP
AINTGRD (IXY+651ITsdL)= PST3*CBXY(IXY+61JL)*LAMB*GZBCOMP
275 CONTINUE

COMPUTE AXY FOR JL=1

CALL AORAP(ILY:JLY;KLY'IT'JL,GZNT'HZHT;AINTGRD:AXY)

SUM AXY OVER X AND-Y FOR JL

DO 280 IXAY=1,9
AXYSCIL)=AXYS (JLI+AXY CIXAY)

280 CONTINUE

IF(JL.EQ.2) GO TO 285

CPSTAR AND LY COMBINATIONS FOR JL=2=INM

PSTI=PST31JP
PST2=PST3JDP
PST3=PST3IJKP
IiLy=1m1
JLY=JM2
KLY=KHM1

60 TO 290

CPSTAR AND LY COMBINATIONS FOR JL=3=1E
285 PSTI=PST3IKP

PST2=PST3JKP

"PST3=PST3KDP

ILY=IM1
JLY=JM1
KLY®KMZ2

290 CONTINUE )

COMPUTE AXYSUM

AXYSCIP)Y=AXYS(IF)*SLAMI
AXYSCIM)=AXYSCIMIXSLAMY
AXYSCIB)=AXYS(IE)*SLAMK
£0 300 JL=1,3

360 AXYSUM=AXYSUM+AXYS(JL)

COMPUTE APINTG TO BE USED IN THE CALCULATION OF. APXY.
COMPUTE APINTGC(IXY,IT,1)

O 35C 1xY=1,3
APINTG(IXY,IT,1)= PSTBIP*CBXYP(IXY)*LAMP*GZPCOMP
APINTGCIXY+3,1T7,1)=PST3JPACBXYPCIXY+3) *LAMHXG2MLCMP

350 APINTG(IXY+6,IT,1)=PST3KP*CEXYP(IXY+6)*LAMBXG2ECONP

WHEN -ALPHA1=0.0 AND BETA1=C.0,

THEREFORE AINTGRD MUST

SUMRARA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA

BECAUSE AXY AND AFXY HAVE INTEGRANDS WITSUMRMA

SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
SUMRMA
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COMPUTE APXY

JL=1

CALL AOR“P(IM1IJN1IKM1IITIJLlGZPHT'¥2PUTIAPIN‘GIAPXY’
SUM APXY OVER X AND Y

20 400 IXY=1,9

APXYSUM=APXYSUM + APXY(IXY)
4LCO CONTINUE

CONPUTE PCBARJL WHICH IS MADE UP OF PCEARI:PCBARJ:PCBA?K
45C CONTINUE

FCBARI=CBARI*PST3IP*SLAMI

FCBARJ=CEARJ*PSTIJPASLAM)

FCBARK=CBARK*PSTIKP*SLAMK

SUMCIS)=PCBARI+PCBARJ+PCBARK

FINISH SUMMATION CCMPUTATION BY ADCING QLT TERMS MULTIPLIED BY

APPROPRIATE SLAM AND STORING IN ARRAY RSTSUM(IS)

RETRIEVE QLT TERMS USING MAPDIM SUBROUTINE
RSTSUM(IS)=0.0
IIM1=11~1
IFCIIMYT (LE.O) GO TO 710
CALL #APDIMCIIMI,JJ,KK,KURSET,INDX)
RSTSUNM(IS)=QLT(INDX,IT)*xSLAMI

713 JiM1=34-1
IFCJIMT.LE.O) GO TO 720
CALL MAPDIMUII,JIMT,KK,KURSET,INDX)
RSTSUM(IS)=RSTSUMCIS)+CQLT(INDX,IT)aSLAMY)

720 KKm1=KK=-1
IF(KK#1.LE.Q) GO TO 730
CALL NAPDIM(IT,JJ,KKMT,KURSET,INDX)
RSTSUM(IS)= RSTSUM(IS)*(QLT(INDX;IT)*SLAHK)

730 CONTINUE

WRITE SUM Q+PCBAR,SUM AXY, SUM APXY TO FUNCFL IF DBFLCD=S
IF(DBFLCD.NE,1HS) 60 TO 900
IFCIT.GT.1) GO TO 800
WRITE(R,799)1,J,K

799 FORMAT(/2X,"FOR VECTOR(CI,JI KY = (", 12,",",011,"2",11,")"/2X,"
1. "IT",3X,"SUM Q*PCEAR"IBXI"SUH AXY"212X,"SUM APXY"™/)

80G CONTINMNUE
QPC=RSTSUM(IS)I+SUM(IS)
WRITE(8,39%) I1T,QPC,AXYSUM,APXYSUM
E99 FORMAT(2X,12,3(3%,E16.10))
GCO CONTINUE

ADD APRIME SUM AND A SUM TO SUM ARRAY EEFORE- INTEGRATING
NOTEz AXYSUM AND AFXYSUM ARE 0.0 IF ALFHA1 AND BETA1=0.0
SUM(IS)=SUM{1IS) + AXYSUM + APXYSUM

SUMCIS) AND RSTSUM(IS) MUSY BE DIVIODED BY EXP(-SLAML#TAU) IN SUBROU~-

TINE TRAPINT AND SIMPINT BEFORE THE TQTAL IS INTEGRATED.

RETURN
END
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TSUBROUTINE SUMRME (TT,3U KK, KURSETLIT)

"SUMRME

c . SUMRMB
COMMON/CONFIG/ NPoNM/NBsNPFIAMF,NBF,NSET(T14),QLT(112,51) SUMRMB
— COMMON/RATES/ LAMP,LAMM,LAMB,LAMBG,DELTAP.DELTAM,DELTARL,DELTABG, SUMRMB .
1 ALPHA1,BETA1,ALPHAZ2,BETAZ. SUMRMB

COMMON/ INVAR/ ENMLAM(3,51),EMDEL(L,512,EXLAMTI(3,51),EMLANM2(3,51), SUMRMB

) 1 G2(3,51),A7(3,51),CT(2,51) . SUMRMB
— COMMON/ INTGRAT/ ITSTPS,STEP,SUM(3) ,RSTSUM(3) SUMRMB
: COMMON/EIGCOM/ EIGSD(3,3,3),EIGWR(®),G2WT(F,51),H2WT(9.,51), SUMRMB
1 -G2PWT(9,51) ,H2PUT(9,51) SUMRMB
COMMON/DEBUGC/ DBFLCD,CDYDB(S51).,CBXYDB(51) SUMRMB

— € . SUMRMB
C THE D AND B FUNCTIONS ARE NOT TIME DEFENDENT = THEY NEED ONLY SUMRMB

C BE COMPUTED ONCF PER VECTOR CHANGE ~ NCT EVERY TIME “IT"™ CHANGES, SUMRMB

C THE SEPARATE FUNCTICNS ARE DIFMENSIONED VO 4483 BECAUSE 448 UNIQUE SUMRMB

~ € STATE VECTORS EXIST FOR THE CURRENT MAXIMUM CASE: 15 ¢ 5 10 2 2 2. SUMRMB
C BECAUSE THERE ARE NO FNCTION DEFINITICNS AT THIS TIME FOR BMP AND SUMRMB

€ BPM THEY ARE DUMMY PLACE HOLDERS ONLY. SUMRNMB

C . SUMRNMB

— COMMON/DBFUNCS/ DPA(448):DHA(&A?)lDEA(AQB)IEPPA(Q&B)IBMPAI SUMRMSB
1 BBPACLLE) ,BPMALBMMA(LG4RB) »BEMA(LALE) BPBA(L4L8),BMBA(LALAB)Y, SUMRMSB

2 BBBAC(4LALE) , INDB,DP,DMN,0B,BPP,BMP,BEBP,BPM,BMM,BBMN,BPB,BMB ,B888, SUMRHB,

3 EIROCIA) A FIMINOCTA) L, FINMCC(EILFIRMTMC(B)LFKNTCA) ,FKMINDC(S) , -SUMRMB

— 4 FKNTCA), FKMINTI(G) ’ SUMRMB
DIMENSION APINTE(9,51,1) SUMRMB
DIMENSION B(9),SB(9),APXY(9),BPRIME(D) SUMRMB
DIMENSION CBXYP(9) SUMKMB

— € SUMRMB
EQUIVALENCEC(EPP,B(1)) SUMRMB

REAL LAMP,LAMM,LAMB,LAMEG SUMRMB

C TOTAL NUMBER OF UNIQUE STATES SUMRMSB

- DATA 1TOTUS/448/ SUMRNMB
C ) SUMRMB

C ‘ { ) SUMRMB
1p=1 - SUMRMB

7“ IH=2 SUMRMB
< 18=3 SUMRMB

I=11-1 SUMRMB

J=3J-1 SUMRMB

o K=KK~1 SUMRMB
§ iMi=1-1 SUMRMS
JMT1=g-1. SUMRMSB

KM1=K=1 SUMRMB

— ¢ _ SUMRMB
IF(IT.GE.&) GO T0 15 . SUMRNB

C COMPUTE SUM(IS) FOR IS=1T7T=1,2 AND 3 SUMRMB
I1s=1T7 . SUMRMB

~ GO TO 21 SUMRMB
i C FOR NON-REDUNDANT CCMPUTATION PURPOSES: SUMRMSB
€ SHIFT SUM(C2) INTO SUMC1), SHIFT SUM(3) INTO SUM(2)., SUMRMB
T COMPUTE SUM(3) FOR IT GREATER THAN 3. SUMRMB
; C DO THE SAME MANIPULATION TO RSTSUM. SUMRMB
’ 15 00 20 15=2,3 SUMRMB
SUMCIS~1)=SUMCIS) SUMRKRMB

. RSTSUM(IS~1)=RSTSUM(IS) SUMRMB
; 20 CCONTINUE SUMRMB
18=3 SUMRMB

21 CONTINUE' SUMRMSB

C. SUMRNMB
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.28 CONTINUE

NPMIP1=NP~-141
NMMJP1=NM=J +1
NBMK=NB ~K

NBMKP1=NBMK+1

COMPUTE SLAMI,SLAMJ,SLAMK

SLAMISNPMIPIXLANP
SLAMJ=NAMJIPT ¢L AMM
SLAMK=NBN¥XP 1*LAMB

COMPUTE CBARJL

INDB=1
cor=0.0
com=0.0
co8=0.0
cBXP=0.0
cBxYM=0.0
€6x8=0.0
p0 23 1v=1,9
23 (BXxYP(1v)=0.,0
APXYSUN=0.,0

COMPUTE FUNCTIONS THAT ARE NOT TIME DEPEN

1F(IT.GT.1) GO TO 35
WRITE CURRENT VECTOR TO FUNCFL
IF(DBFLCL.EQ,THF) WRITE(8,469) 1,J.K
499 FORMAT(/™ D AND B FUNCTICNS FOR VECTOR

DENT

("r12,

e e
’

IIZI’“I“IIZ’.')")

COMPUTE FUNCTIONS NO,N1,M0 AMD STORE IN F ARRAYS FOR LATER

USE IN COMAPUTING THE D AND E FUNCTIONS

DO 24 mMupPt=1,11

MU=MUP1 -1

FIMO(MUP 1) =FUNCMO(NP,I,HU)

FIMIMO(MUPT) =FUNCMO (NP, IMT,MNU)
24 CONTINUE

CO 26 MuPP1=1,JJ

myP=MyPP1-1

FIMO(MUPF1)=FUNCFO (NN, J, RUP) _

FIMIMOQ(MUPP1)=FUNCMO(NM, JM1,MUP)
26 CONTINUE

DO 283 NUFP1=1,KK

NU=NUPT -1

CALL FNONT(NB,K,NU, FNO, FN1)"
FXRO(NUPT)=FND

FRNT(NUP1)=FN1T

CALL FNUONT(NB,KMI1,NU,FNO,FNT)
FXMINC(NUPT) = NG

FXMINT (NUP1) =FNY
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COMPUTE D.AND B FUNCTIONS AND STORE IN D AND B ARRAYS
FOR LATER USE WITH ALL TIME STEPS. .

PO 33 NUP1=1,KK

NU=NUPT -1

€0 30 MUPPI=1,JJ -
MUP=MUPP1~-1 ' -
DO 30 MmuP1=1,11

MU=MUP1 -1

CALL SDBRB(MU,MUP,NU,I,J,K)

QRITE CONTENTS OF COMMON/DBFUNCS/ Td FUNCFL

TFCOBFLCD.EQ.THF) WRITE(E,500) MU,MUP,NU,DP,DM,DB, (B(I1F),IF=1,9)

SU0 FORMAT(2X,3(12,1%X),2(6(1X,E16.10)/11X))

«

[a e N alal

(o N = I

(2R a)

¢
c

30

1

’

INDB=INDB+1
IFCINDB.LE.ITOTUS) GO YO 30

PRINT*,” ERROR = D AND B FUNCTIONS ARRAY OVERFLOW -

"MAX NUMBER OF UNIQUE STATES INCREASE.™

STOP

CONTINUE

35 CONTINUE

BEGIN MAIN LOOPS TO SUM UP D AND B FUNCTIONS.

‘.

INDB=0
00 100 NUP1=1,KK
NU=NUP1-1

0 100 MUPP1=1,33

KUP=MUPP1~1

Do 100 MUP1=1,11 : Lt
Mu=MuP1-1

INDB=1INDB+1

PUT D AND B FUNCTIONS IN WORKING VARIABLES

DP=DPACINDB)

OM=DMA( INDB)
DB=DBA(INDB)
GPP=BPPA(INDB)

BMP=BMPA

BBP=8BP A(INDB) ,
EPM=BPMA - .
BMM=BMAMACINDE)
BBM=BBMA(INDB) :
BPB=BPBACINDB) ;
BMB=BMBA (INDB)
BBB=8BRBACINDB)

COMPUTE PCOND FUNCTIONS IF (MU+NMUP+NU.LE.2)

pPCIP=0.0

PCIP=0.0

PCKP=0.0

IF((MU+MUPHNU).GT.2) GO TO 40
PCIP=PCOND(MULMUP,NULIMNT1,J,Ks1IT)
PCIP=PCOND (MU, MUP,NU,I1,JM1,K,1IT)
FCKP=PCOND (MU, MUP,NU,1,J,KN1,1T)

40 CONTINUE :

4
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MULTIPLY THE D AND B FUNCTICNS BY THE CORRESPONDING PX FUNCTION
COMBINATION.

0P=DPAPCIP _ e

CM=DM*PCJP N S

£5=08 *P CKP -

INDX=1
D0 SO0 1Y=1,3
BPRIME CINDX)=BCINDX) #PCIP
INDX=1NDX+1
50 CONTINUE
DO 55 1Y=1,3
BPRIME CINDX)=B (INDX)*PCJP ‘v
INOX=INDX+1 .
55 couré ? )
BBreMe tYRB47=6 canpx) amcKkp
INDX=INDX+1
60 CONTINUE

MULTIPLY THE B FUNCTIONS BY THE CORRESFONDING
GTR2 FUNCTION STORED IN ARRAY G2(IY,IT)
IF ALPHA1 .EG. 0.0, GTR2 FUNCTION .EQ. 1.0, THEREFORE THERE
1S NO NEED TO MULTIPLY BY IT. '
IF(ALPHA1.G6T.0.0) GO TO &8
INITIALIZE SB ARRAY TO THE CONTENTS OF B ARRAY IF APLHA1=0.0
DO 65 1XY=1,9
65 SB(IXY)=BPRIMECIXY)
60 YO 75
68 CONTINUE
INDX =1
D0 70 IDUM=1,3
DO 70 IX=1,3
SBCINDX)= BPRIME (CINDX)*G2 (I1X,IT)
INDX=INDX+1
70 CONTINUE
75 CONTINUE

COMPUTE THE CAPITAL D AND B FUNCTIONS JND THE SUM OF THE
B FUNCTIONS OVER x. ’
COP=COP +DP
COM=CDM+DM
- CDB=CDB+DB )
SB(1Y) IS THE SUM OF THE BXY®S *» THE GIRZ2 FUNCTION
po 80 1Y=1,3
CBXYP(IY)=CBXYP(IY)+BPRIME(IY)
CBXP=CBXP+5B(1Y)
80 CONTINUE
00 82 1Y=4,6
CBXYP(IY)= CBXYP(IY)*BPRI”E(IY)
CBXM=CBXM+SB(IY)
82 CONTINUE
b0 85 1Y=7,9
CoXYPCIY)I=CBXYP(IY)+BPRIME(IY)
CBXB=CBXB+SB(1Y)
85 CONTINUE : ) .

1C0 CONTINUE
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COMPUTE CBARJL MADE UP OF CBARI:CBARJ AND CBARK FOR FORM1
OF THE GENERAL FORM OF CARESZ.

C

c

c
CBARI=CDP+(CBXP
CBARJI=CDM+CBXM
(BARK=CDEB+(BXB

¢

o

L 2 o 2 2 ] o O [aEaNa Nl

s N ul

(]

(o]

g o N alal

CREATE CAPITAL DY AND BXY ARRAYS IF DBFLCD=C
IF(DBFLCD.NE.THC) GO T0 2C0
COYDB(IT)=COP+(CCM+(DB
CBXYDB(IT)=CBXF+(BXM+(CBXB

200 CONTINUE

FOR PCBARJL USE FUNCTION CPSTAR
PSTIMT=CPSTAR(IMI ,NP,1,1T)
PSTIMTI=CPSTARCIMI,NM,2,1T)
PSTKM1=CPSTAR(KMI, NE,3,1T)
PST1I=CPSTARCI,NP,1,1T7)
PSTI=CPSTAR(JIAN¥,2,1T7)
PSTK=CPSIkR(KINBI3IIT)

COMPUTE ALL NESESSARY .
COMBINATIONS OF THE CAPITAL Px FUNCTION - CPSTAR FOR USE 1IN
COMPUTING THE APINTG ARRAY. ‘
PST3IP=PSTIMI*PSTJI*PSTK
PSTIJP=PSTI#P STIMI*pPSTK
PST3IKP=PSTI*#PSTJI4PSTKM1

FOR PERMANENT FAULT CASE, 1.E. WHEN ALPHA1=0.0 AND BETA1=0.0,
AXY AND APXY =0.0
IF(ALPHAT.EQ.0.C) 60 TO 450

COMPUTE APINTG YO EE USED IN THE CALCULATION OF APXY.
COMFUTE APINTG(CIXY,IT,1)

G2PCOMP=1,0~-62(IP,IT)

G2MCOMP=1.0~-6G2(IM,IT)

G2BCOMP=1,0~62(1B,1IT)

00 350 IxY=1,3

APINTEC(IXY,1T,1)= PSYSIP*CBXYP(IXY)*[AMP*GZPCOMP

APINTGCIXY+3,IT,1)=PSTIJP*LBAYP(IXY+43)*LAMMXG2ZMCONP
350 APINTGCIXY4+6,1T,1)=PST3KPACBXYP(IXY+6)*LAMB2G2BCOMP

COMPUTE APXY

JL=1
CALL AORAP(IMI,IMILKMI,IT,JL,G2PWT  H2PWT,APINTG,APXY)
SUM APXY OVER X AND ¥ . {

00 400 1XY=1,9.
APXYSUM= APXYSUM+APXY(IXY)
400 (ONTINUE

COMPUTE PCBARJL WHICH IS NADE‘UP OF PCEBARI,PCBARJ,PCBARK
450 CONTINUE
PCBARI=CBARI*PSTIIPASLANM]

PCBARIJ=CBARJI*PSTIJP*SLAMJ
PCBARK=CBARK*PSTIKP*SLAMK

SUMCIS)=PCBARI+FPCBARJ+PLBARK

s

FINISH SUMMATION CCPPUTATION BY ADDING QLT TERMS MULTIPLIED BY
APPROPRIATE SLAM AND STORING IN ARRAY RSTSUM(IS)
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RETRIEVE QLT TERMS USING MAFDIM SUBROUTINE
RSTSUM(15)=0.0
1IM1=11~1
CIF(LIMT.LE.D) GO TO 710
CALL MAPDIM(IIM1,JJ,KK,KURSET,INDXD
RSTSUM(IS)=QLTC(INDX ,IT) *#SLAMI
710 JiM1=33-1
IF(JIM1.LE.O) GO TO 720
CALL MAPDIM(II,JJM1,KK,KURSET,INDX)
RSTSUMCIS) =RSTSUM(ISI+(QLT (INDX,IT)I*SLANJ)
720 KKM1=KK=1 i Lo
1F(KKM1,.LE.0) 60 TO 730 .
CALL MAPDIM(II,JJ,KKM1,KURSET,INDX)
RSTSUMCIS)=RSTSUMCISI+(QLT CINDX,IT)*SLAMK)
730 CONTINUE

WRITE SUM Q+PCBAR,SUM AXY, SUM APXY TO FUNCFL IF DBFLCD=S
IF(DBFLED.NE.THS) GO TO 900
1FCIT.GT.1) GO TO 800

. WRITE(B,799)1,4.K )

799 FORMATC(/2X,"FOR VECTOR(I,J.,K) = ("ll?l"l"lI1I"l"ll1l")"/2Xl
1 nIT*,3X,"SUM QA¥PCBAR",8X,"SUW APXY"7)

800 CONTINUE
QPC=RSTSUM(IS)+SUMCIS)
NRITE(B,399) IT,aPC,APXYSUM

399 FORH!T(ZX:IZIZ(3X:E16.10))

9GO CONTINUE

¢
¢ ADD APRIME SUM AND A SUM TO SUM ARRAY BEFORE INTEGRATING
¢ NOTE: APXYSLM IS 0.C If ALPHA1 AND BET#1=0.0 .
SUM(1S)=SUM(IS) 4 APXYSUN '
€ SUM(IS) AND RSTSUM(IS) MUST BE DIVIDECL BY EXP(-SLAMLWTAU) IN SUBROU~
C TINE TRAPINT AND SINPINT BEFORE THE TOTAL IS INTEGRATED.
¢
RETURN
END B, I - —
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SUBROUTINE SOBRA(MU, MUPL,NU,IC,IC,KC)

COMMON/CONFIG/ NP, NM/NBINPF,NMF,NBF,NSET(14),aLT(112,51)
COMMON/DEFUNCS/ DPAC448) ,DMA(448) ,CBA(LLS) ,BPPACLLE), BPPA,
1 BBPACLLE) ,BPMA,BMMAC(LLB)  BBMACLLE) L EPBACLLBY,BMBAC(L4LSE),
2 BBBACL4E), INDB,OP,DM, DB, EPP,BMP ,EBP,EPM,BMM,BBM,PPB ,BMB ,BBB,
3 FIMOCI4) L, FIMIMOCTI4), FIMUCB) L, FIMINOCBY L FKNOCA), FKMINOCL) ,»
4 FKN1C4) , FKMINTI(4) .

LOGICAL MUSZERO

DIMENSION B(9)

EQUIVALENCE(BPF,B(1))

ONLY COMPUTE THE D AND B FUNCTICNS 1 TIME PER STATE VECTOR.,

I1.E. WHEN IT=1, THE D AND B ARRAYS WILL CCNTAIN THE D AND

B FUNCTIONS FOR EACH VECTOR DEFINED BY MU,MUP,NU., INDB

IS THE INDEX INTO THE O AND B ARRAYS = 1T IS ALSO THE

COUNTER OF THE MU,MUP,NU VECTORS, ' '

THE SINGLE VARIABLES DP,DN,DB,BPP,BMP.EBP,EPM,BMM,BBM,BPB.,
BEMB,BBB ARE THE WORKING VERSIONS OF THE D AND B ARRAYS, 1.E. THE
D AND B ARRAYS ARE NEVER MODIFIED ODURING 1,J,K VECTOR COMPUTA-
TIONS.  THEY CHANGE ONLY WHEN (1,J,K) CHANGES,

INITIALIZE D FUNCTIONS TO O.
pP=0.0
DK=0.0
pB=0.0
DEFINE COMMON TERMS
MUS=MU+MUP
MUS2ERO=,FALSE. _ .
I1F(MUS.EQ,C) MUSZERO=.TRUE.
1/3 %% (MU+MUP) :
FRRMUS=(1.0/3.03raiUS
TWODIV3=2.0/73.0 .
TMU=2 .0*MU . .
TMUP=2 . 0aMUP
ItMi=1C~1
JCM1=yC-1
KCMY=KC~1
DBCOMI=FIMO(MU+D)
DBCIMI=F IMNTMO(MU+1).
DBCOMJI=FIMO(MUP+T)
PBCINI=FIJMIMO (MUP+1)
DBOK=FKNO(NU+1T)
DBEOKMI=FXKMIND(NU+Y)
DBIK=FKNT(NU+1)
OBIKM1=FXMINT (NU+1)
NPMI=NP-ICM1
KMMI=NM~JCM 1
NBMK=NB-K(M1

 MMN=MU+MUP+NU
IF(MMN.NE.1 .AND. MMN.NE.2) GO TO 50

COMPUTE B FUNCTICNS FOR MU+MUP+NU=1 OR 2

CURRENTLY DEFINITIONS FOR FUNCTIONS BMP AND BPM DO NOT EXIST.
8MP=0.0
BPM=0.0

DEFINE FUNCTION BPP
EPP=(THMU/NPMI)*DECIMI+DBCOMI*DBOK

DEFINE FUNCTION 8MPR
BMM= (TMUP /NMMJ)*DBCOMI*DBCIMT1+DB0OK
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DEFINE FUNCTION BPB .
BEBCOM=(&.0/NBMK)*PWRMUSADBCOMI*DBCCMI *DBOKM1T
BPB=BBBCOM* MU

DEFINE FUNCTION BMB
BMB=BBBLCMAMUP

DEFINE FUNCTION BBP
BPMCOM=TWODRIV3I*DBIK*PURMUS

BBP=BPMCOM* ((NFNI=TFU)/NPMI)*DBCIMTI*DBCOMJ -

DEFINE FUNCTION BBM .
BBM=BPMCOM* ( {NMFJ-TMUP) /NMMJI*DBCOMNI*DBCIMT

DEFINE FUNCTION BBB FOR MU=MUP=0, OTHERWISE BBB=0.0
888=0.0 .
IF(MUSZERO) B8BB=(2.0/NBMK)*DBTKMY |

IF(MMN.NE.2) GO TO 150

DEFINE D FUNCTIONS USING B FUNCTION ODEFINITIONS FOR
MU+ FUPENU=2 -
0P=1.G-(BPP+BMP+BBP)
OM=1,.0-(BPM+BMM+BEBM)
0B=1.0~(BPB+BMB+BBB)

IERGC B FUNCTIONS
S0 CONTINUE
00 100 I1XY=1,9
100 B(IXY)=0.0 )

PUT D AND B WORKING VARIABLES IN D AND B ARRAYS
150 CONTINUE

DPA(INDB)=DP

DMACINDB)=DM

DBACINDB)=DB

BPPA(CINDB)=BPP
BMPA=BNMP
BBPACINDB) =BBP
BPMA=DPM

BMMA (INDB)=BMM
BBMA(CINODR) =BEM
BPBACINDB)=8BP8
BMBA(INDE) =BMB
EBBACINDB) =DBB
RETURN
END
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TTSUBRIUTINE SOBRB(MU,MUR,NU,TC,JC,KC)
COMMON/CONFIG/ NF,NMoNBANPF,NMF,NBF NSET(14),aLT(112,51)
COMMON/ DEFUNCS/ CPACALL8) ,DMA(L4R) ,CEACLLE) ,EPPACLLB) ,BFPA,

BBPA(442),BPPA,BMMA(LA4B) ,BBMA(L48) ,BPBA(LLB),BMBA(4L48),

8B8A(44¢), INDBADP,DM, DB,BPP,BMP,BBP,BPM,BMM,BBM,EPE,BMB,BBB,

1
2
3 F1!0(14),FIM1F0(14),FJMO(8),FJM1F0(8),FKND(4) FKMINOCS) ,
4 FRNT1C4), FXMINT(A)

LOGICAL MUSZERO

DIXENSION B(9)

EQUIVALENCE(BPF,B(1))

ONLY CONPUTE THE b AND B FUNCTIONS 1 TIME PER STATE VECTOR,

I.E., ®HEN IT=1, THE D AND B ARRAYS WILL CONTAIN THE D AND

B FUNCTICNS FOR EACH VECTOR DEFINED BY MU,NUP,NU. INDB

IS THE INDEX INTQ THE D AND B ARRAYS = IT IS ALSQ THE

COUNTER OF THE MULMUP,NU VECTORS.

THE SINGLE VARIABLES DP;DM:DB,BPP;BMP;EBP'BPM,BMN:BBMIBPBr
BM8,B2B ARE THE WORKING VERSICNS OF THE D AND B ARRAYS, I.E. THE
D AND 8 ARRAYS ARE NEVER MODIFIED DURING I,J.K. VECTOR COMPUTA~
FIONS. THEY C(HANGE ONLY WHEN (I,J,K) CHANGES,

IF((MU+MUP+NU).EQ.1) 60 TO 100"
£0 SO 1XY=1,9
50 B(IXY)=0.0
BPFACINDB) =BPP
EMPA=BNP
BEPAL{INDB) =BBP
BPMA=BPN
EMMACINDB)=8MM
E6MACINCB)=BBM
EPEACINDB)Y=BPB
EMBA(INDB) =BMB
BESA(INDR) =RPE
INITIALI2E D FUNCTIONS To 0.
LP=0.0
OM=0.0
08=0.0
IFC(MU+RUP+NUDI.NE.2) GO TO 75
pP=1.0
OM=1.0
0B=1.0 .
75 DPACINDB)=DP
OMACINDB) =OM
DEACINDB) =08
RETURN _
COMPUTE B FUNCTIONS FOR MU+MUP+NU=1, .
100 CONTINUE
DEFINE CCNMON TERMS
MUS=MU+NYP
MUSZERO=_FALSE"L
LF(#US,EQ.C) MUSZERO=.TRUE.
1/3*4(My+NUP)
FWRMUS= (1.0/3.0)44MUS
© TW0DIV3=2.0/3.0
THU=2 . 02wy
THUP=2.04NUP
ICMI=IC-1
JCH1=JC~1
KCH1=KC=1
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DBCOMI=FIMO(RU+T)
DECIMAI=FIMTMO(NU+T)
DECOMJI=FINO(MUP+T)
DBCIMT=FJMIMO (MUP+1)
DEOK=FKNO(NU+T)
DBOKM1=FKMIND (NU+1)
DBIK=FKNT(NU+1)
DEIKMTI=FKMINT (NU+1)
NPMI=NP-ICM1
NMMJ=NM=JCM1
NEMK=NB-KCM1

DEFINE FUNCTIONS OP.DM AND 0B TO BE 0.C
pP=0.0
DPACINDBI=DP
0M=0.0
DMACINDB) =DM -
08=0.0
DBACINDB) = DB

CURRENTLY DEFINITICNS FOR FUNCTIONS BMP AND BPM DO NOT EXIST.

sMP=0.0
BMPA=BMNP
sPM=0.0
BPMA=BPM

DEFINE FUNCTION 3PP
BPP= (7MUINPMI)*DBCIﬁ1*DBCOFJ*DBOK
EPPACINDB)=BPFP

DEFINE FUNCTION BMN
EMM=(TMUP/NMMJ)ADBCOMIADECIMIADRBOK
BMMACINDB) =BMM

DEFINE FUNCTION BPB

BBBCOM= (6. G/NBMK)*PHRMUS*DBCOMI*DBCCHJ*DBOKM1

BPB=BEBCOMAMU
BPBA(INDB)=8BPB

DEFINE FUNCTION BNB
BMB=BBBCOM*MUP
BEMBA (INDE)=BMB

DEFINE FUNCTION BBP
BPMCOM=TWOCIV3I*LBIKAPWRMUS

BBP=BPMCOM* ( (NPXI~- TPU)/NFPI)*DBCIM1*DBCCMJ

BBPACINDB) =BBP

DEFINE FUNCTION BBM

BEM=BPMCOM*» ( (NMNJ~ THUP)INAHJ)*DBCOFI*DBCJM1

HEBMA(CINDB) =BBM

DEFINE FUNCTION BBB FOR MU=MUP=0, OTHERWISE B88B=0.0

888=0.0

IF(MUSZERO) BBB=(2.0/NBMK)I*DBIKM1
BBBA(CINDB) =BESB

RETURN

END

210

“SDBRB
- SDBRB

SDBRB
SOBRB
SDBRB
SDBRB
SDBRB
SDBRB
SDBRB
SDBRB
SDBRB
SOBRB
SDBRB
SCBRB
SDBRB
SDBRB
SDBRB
SOBRB
SDBRB
SDBRSB
SDBRB
SDBRB
SDBRB
SDBRB

- SDBRB

SDBRB
SOBRB
SDBRB
SDBRB
SDBRB
SDBRB
SDBRB
SDBRB
SDBRB
SDBRB
SDBRB .
SDBRB

SDBRB

SDBRB
SDBRB
SOBRB
SDBRB
SDBRB
SOBRB
SDBRSB
SDBRB
SOBRB

" SDBRB

SDBRB
SOBRB
SDBRB
SDBRB
SDBRB
SDBRSB
SOBRB
SDBRB
SDBRB
SOBRB
SOBRSB




i3

T FUNCTION PCOND(NUSMUP,NU,IC,JC,KC,IT)

. COFMONIINVARI EMLAM(3;51):EFDEL(4:51)'EPLAH1(3:51)'EMLAM2(3:51)1
— 1 62(3,51),AT(3,51),CT(3,51)

Lo REAL 12CPSQ,J2CMSQ,K2CBSQ

. € AT TIME O PCOND=1.0 FOR MU=IC,MUP=JC AND NU= KC, PCOND=0.0 OTHERWISE.,
- - IFQIT.67.1) 60 70 10 )
: - IFC(MULEQ.TIC .AND. MUP.ER.JC .AND. NULEQ.KE) 60 TO 20
PCOND=0 .0 .
RETURN
.~ 20 PCOND=1,0 :
‘ RETURN - ’

10 CONTINUE
o ¢ PCOND=0 IF MU.GT.IC OR MUP.GT.JC OR NU.GT.KC
IF(MU.LE.IC AND. MUP.LE.JC .AND. NU.LE.KC) G0 TO0 30
PCOND=0.0
RETURN

30 CONTINUE
1p=1

C Im=2
~ 18=3
CP=CTC(IP,IT)
CPSAR=CP*CP .
CM=CT (IM,IT)
CMSQR=CMACM
€B=CT(1B,1T)
(BSQR=CB*C8

Y
f
oo

COMPUTE BINOMIAL COEFFICIENTS IN THE NUMERATOR
EINOHC=FNCK(IC:MU)*FNCK(JC;MUP)*FNCK(KC'NU)

 XNUMER= BINOMC*(CP**HU) * (CMaxMUP) & (CEr*NU)
12¢Ps@=0.0 -

IF(IC.GE.2) I2CFSa= FNCK(]C,Z)*CPSQR ‘
J2cmsa=0.0

IF(JC.GE.2) JZCMSG‘FNCK(JC:Z)*CNSQR

- K2(8se=0.0 '

‘ 1F(XC.GE.2) K2(BSQ= FNCK(KC:Z)*CBSQR

DENOMR=1.0+(IC*CP)*IZCPSQ+(JC*CM)*JZCMSQ+(KC*CB)#K2CBSG#
1 (1C*JC*CP*CM)*(IC*KC*CP*CB)+(JC*KC*CM*CB)
PCOND=XNUME R/ DENOMR

RETURN
END

PR PR
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SUBROUTINE EIGEN(DELTAI,DELTA2)
HKARE B R AR AANARAAAAAN R RARA AR AARR tAtillﬁiﬁi‘iAﬁiiht*i
EIGEN CALLS TWO 1MSL SUBRCUTINES--EICGRF & LEQT2F
EIGRF COMPUTES EIGENVALES AND EIGENVECTORS OF
THE MATRIX EIGA(I,J)
LEQT2F SOLVES THE LINEAR SYSTEM AX=Y, WHERE
THE COLUMNS OF A ARE THE EIGENWVECTORS OF EIGA
AND Y IS AN M BY N MATRIX WHOSE COLUMNS ARE THE INDIVI~-
DUAL RIGHT HAND SIDES(NON-HOMOGEANCUS TERMS) ’
ARRARARNRNARAKRRARRARRNARARRR RN A RRANAR R RAAR RN AR ANNARR

COMMON/RATES/ LAFP'LAMM;LANB;LAMBG:DELTAP:DELTAM:DELTAB:DELTABG:

1 ALPHA1,BETA1,ALPHA2,EETA2

CCMMON/EIGCOM/ EIGSD(3r3,3);EIGwR(1):GZHT(9,51):HZUT(9:51):

1 G2PWT(9,51) L H2PUT(9,51)
BIMENSION. UK (15),WKAREA(18) ,A(3,3),E16C(3,3),EIGA(3,3)
REAL LAMP,LAMM,LAMB,LAMBG
COMPLEX w(3),2(3,3)
NEIG IS THE SIZE OF THE MATRIX WHCSE EIGENVALUES
WE ARE FINDING '
1S(wK DIMENSION) IS OBTAINED BY MULT. NEIG+2 BY NEIG

-

18 (WKAREA DIMENSION) IS OBTAINED BY EVALUATING (NEIG**2)+3*%NEIG

NEIG=3
%=3
10GT=4%
1J08=1
EIGA(1,3) ARE THE ELEMENTS OF THE MATRIX WHOSE
EIGENVALUES WE ARE FINDING
EIuA(1'1)~-(ALPHA1+DELTA1+BETA2)
EIGA(2,1)=ALPHA
£IGA(3.,1)=0.
EIGA{1,2)=BETA1 :
EIGA(2,2)=~(BETAT1+BETA2)
EIGAC3,2)=BETA2
EIGA(1,3)=0.
EISAC2,3)=ALPHA2
EIGA(SpS)“'(ALFPA2+DELTA2+BETA1)

EIGC(Y,J) IS THE MATRIX WHCSE COLUMNS ARE THE VECTORS
CN THE RIGHT HAND SIDE(NON-HOMOGENEOUS TERMS) OF THE
MATRIX EQUATION TO BE SCLVED BY LEGTZF

00 50 J=1.3

00 S0 1=1.3

&IGC(X’J)=0.

IF(1.EQ.J) EIGC(I,d)=1,

CALL EIGRF(EIGASNEIG,NEIG,IJOB,H,2Z,NEIG,WK,IER)
DO 80 I=1,NEYG ’
EIGWRCI) =W (1)

BO 70 J=1,NEL1G

EIGACIAII=1(1,Jd) .

IF(ASS{EIGACI,J)).6T.1.0E-10) GO TC &5
EIGA(I,1)=0.0

ACLLJ)=E1GA(I )

CONTINUE

CONTINUE

CALL LEPTZF(A'H:NEXG:NEIG:EIGC;IDGT:HKAREA:IER)
DO 80 K=1,NEI1G

D0 80 I=1.NEIG

D0 83 J=1,NEIG 4
6SD(I,J,K) ARE THE CONSTANTS USED TO CONSTRUCT THE

PROBABILITY FUNCTIONS PC(I/K(T)) = PROBABILITY THAT THE SYSTEH

Is

IN STATE 1 AFTER STARTING IN STATE K.
EIGSD(ILJrK)=EIGACILJI)*ELIGCC(I,K)

CONTINUE

RETURN
END

212

EIGEN

EIGEN
EIGEN
EIGEN
EIGEN
E1GEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
tIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
CIGEN
EIGEN

EIGEN

EIGEN
EIGEN
EIGEN
EIGEN

EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
E1GEN
EIGEN

"EIGEN

EIGEN
EIGEN
EIGEN
EIGEN
EIGEN
EIGEN

"EYGEN

EIGEN
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